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Long experience in the special field of aviation 
ignition is one of the notable reasons for the 
dependability of EW Spark Plugs. Their high 
quality has led to their present widespread use in all 
types of aircraft the world over. Whether for 
reciprocating or jet engines, — you may avail 
yourself of our experience by discussing your 
particular needs with B^3 engineers. 


FOR AIRCRAFT ENGINES ... AIRCRAFT SPARK PLUGS 

THE CORPORATION 


BG Spark Plug 
for jets. 


NEW YORK 19, N.Y. 





MAJOR PRODUCT 
of our AIRCRAFT 
ACCESSORIES 
DIVISION 


T he precision units iiius- 

crated at the right are typical of 
Thompson fuel booster pumps that 
meet all new installation, safety and 
performance requirements in mili- 
tary, commercial and personal aircraft. 

Our Aircraft Accessories Division 
was the largest producer of fuel 
booster pumps during the war, and 
continues to develop improved 
postwar types for all aircraft appli- 
cations. Light weight and compact, 
they are designed to handle all 
kinds of fuels at temperatures from 
— 65° to +135° F. Radio noise filters 
are provided when specified. 

Our extensive engineering and 
high altitude testing facilities arc al- 
ways available to customers who are 
interested in aircraft fuel systems 
and other products of our Aircraft 
Accessories Division. 




This brake gets serviced with a smile 


S ERVICING some kinds of airplane 
brakes is a complicated, time-con- 
suming job. But not B. F. Goodrich 
Expander Tube brakes. Easy, low- 
cosc maintenance is part and parcel of 
their exclusive design. 

When the airplane wheel is re- 
moved, all the parts of the B. F. 
Goodrich Expander Tube brake are 
right in front of the mechanic. To 
reline it, all he needs are a screw- 
driver and pliers. 

This simple design means less in- 
shop time for B. F. Goodrich brakes. 


Maintenance costs are further cut by 
the longer life of these brakes. Because 
the braking accion covers a full circle, 
the brake blocks wear slowly and even- 
ly and replacement is less frequent. 

The B. F. Goodrich Expander Tube 
brake offers many other advantages. 
It can be designed lighter, for a given 
amount of kinetic energy, than any 
other brake. And B. F. Goodrich 
brakes give maximum ground con- 
trol because they cannot lock, grab 
or drag and respond smoothly to 
minimum pressure. 


Complete B. F. Goodrich assem- 
blies — -brake, wheel, tire and tube — 
arc now available. And B. F. Goodrich 
can engineer an assembly for any air- 
craft design, from personal planes 
like the Bellanca (above) to such 
giants as the Constitution and the 
Stratocruiser. Write for details to 
The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 
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B-36 vs. Fighters — Analysis 

Performance of the Convair B-36B intercontinental 
bomber has blurred the generally accepted picture of 
postwar military aviation. 

Efforts of the latest U. S. Air Force jet fighters against 
the giant bomber above 40.000 ft. altitude indicate that 
the edge, surprisingty, lies with the piston engine bomber 
rather than with the flaming-tailed jets. 

Gen. Hoyt Sanford Vandenberg, USAF Chief of 
Staff, states that his main concern now is not how to 
protect the B-36 against enemy fighters but how to 
develop USAF fighters capable of stopping a B-36 type 
assault on the United States. This is startling news, 
both to observers who have watched the jets swoosh to a 
maximum of 670 mph. around sea level and to tax- 
payers who have poured their dollars into an extensive 
and expensive jet fighter plane program. 

Pendulum Swings 

The present picture of the supremacy of the B-36 at 
altitudes over 40.000 ft. presented by the USAF. if it 
is accurate, docs not mean that defense against this 
weapon is impossible and that the military balance has 
been tipped irrevocably in favor of the aerial offense. 

Oldtimers in military aviation recall how the appear- 
ance of the Martin B-10 in the early 1930s overshadowed 
the fighter development of its vintage and threw the 
air strategists of that day into a similar mood as that 
now expressed by the proponents of the B-36. 

Later, the first Boeing B-17 Flying Fortresses again 
outstripped their concurrent fighter crop. 

Eventually the pendulum swung back in favor of 
the defense. U. S. bombers then found it necessary to 
have fighter escort in the face of German defensive 
measures. This constantly swinging pendulum between 
offensive and defensive weapons is one of the things 
that makes generals prematurely gray. 

Tests in 1944 

However the present unexpected ascendancy of the 
piston engine bomber at extreme altitudes should have 
come as no surprise to top USAF planners. As early as 
1944 the then Army Air Forces conducted tests between 
stripped down Boeing B-29s and the first model Lockheed 
F-80 jet fighters at altitudes of from 30.000 to 35.000 
ft. These tests indicated that t'ic maneuverability of 
the jet fighters at that altitude was not sufficient to make 
an effective weapon against the stripped down B-29. 
As a result of these tests the decision was made to send 
the first atomic bomb-carrying B-29s over Japan 
unescorted at 30,000 ft. 

Since those significant and historic tests the USAF 
has embarked on an extensive and expensive jet fighter 


program in which speed was the prime objective. 
While this fighter program was under development 
more tests were run pitting the new F-80s against 
more stripped down B-29s and B-50s and finally the 
entire USAF fighter stable against the B-36. 

USAF now admits in effect that this fighter program 
aimed at speed has not produced a fighter capable of 
dealing with the B-36 at its top bombing altitudes. As 
evidence that USAF believes this to be a fact is the 
recent cancellation of the North American F-93A, a 
greatly improved F-86; cutback of the F-84 production 
program; and purchase of more B-36 bombers. 

Revalue Fighters 

USAF fighter development program is now in process 
of revaluation with no clear direction of its future yet 
discernible. 

Vast improvements in armament, powerplants and 
maneuverability are apparently required to cope with 
even the B-36 type of bomber above 40,000 ft. One 
school of thought leans toward the rocket-powered inter- 
ceptor with a tremendous rate of climb and a motor 
that carries its own oxygen in the thinning atmosphere 
above 40,000 ft. 

Another school believes that the concept of a single- 
seater fighter is outmoded and what is really needed is 
an “air destroyer” capable of meeting the bomber at its 
own altitude with airborne radar capable of long range 
detection and armament of air-to-air missiles to avoid 
the limitations of attacks made on a curve of pursuit. 

One of the questions raised in the present B-36 vs. 
fighter controversy is: Why has the Navy not been 
requested to pit the best of its current fighter crop 
against the Convair bomber? Some Navy fighter experts 
argue that the piston-powered Chance Vought F4U-5 
could handle the B-36. Others think the Cutlass 
(F7U-1) with its twin jets and afterburners would do 
the trick. Certainly the top military planners of the 
National Military Establishment should find out. 

Similarly it strikes some observers as absurd to run 
Navy maneuvers in the Caribbean with an atomic bomb 
being delivered by a P2V from 21,000 ft. rather than 
by the best atomic bombers of the USAF. 

Total Air Power Concept 
Concept of total U. S. air power as the real measure 
of onr aerial capabilities is certainly not being furthered 
by this type of compartmentalized development and 
testing. In some fields such as turboprop development, 
spare parts purchasing, etc., this concept of total air 
resources has been applied but there seems to be an 
urgent need for its extension to more significant fields. 

The present state of the USAF fighter program is a 
good example of where such compartmentalized 
philosophy can lead. 
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PROPELLER 



ANNOUNCING WORLD’S LARGEST PRODUCTION 

“Custom -Bui/t'™ Curtiss -IVrigit 


FOR THE B-36 



field— the world’s largest produc 
lion propeller. This giant propel 
ler-19 feet in diameter with a 


21-inch blade chord - was de- 
signed specifically for the Air 
Force’s B-36 and is custom-built 
throughout 

► This propeller’s pusher loca- 
tion on the trailing edge of the 

suiting from airflow disturbance, 
involved new and difficult design 
problems. But these were success- 
fully solved and a practical pro- 
peller of huge size, featuring | 
many new advantages was devcl- { 
oped ... as the result of man; 


Many service-proved features 

The new Curtiss Propeller also 

smooth, air-cushioned landing 
and more effective braking . . . 


cum 


tat Curties-Wright' 
continued leadership in the pre 
peller field is meeting today ' 
while anticipating tomorrow 

Many new features included 
in new Curtiss Propeller 

feathering 

...pitch change from rotation 
of propeller 

...de-icing by heated air 
passing through hub and 
hollow steel blade 


PROPEUER DIVISION, CALDWELL h 


ELECTRIC PROPELLERS 
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NEWS DIGEST 


DOMESTIC 

Civil Aeronautics Board lias approved 
application of Northeast Airlines for a 
SI, 750,000 Reconstruction Finance 
Corp. loan. 

Clark B. Millikan lias been named di- 
rector of the Daniel Guggenheim Labo- 
ratory of Aeronautics and chairman of 
the |et Propulsion Laboratory Board at 
the California Institute of Technology, 
where he is professor of aeronautics. 
Dr. Millikan has been acting in those 
capacities since 1944. He succeeds Dr, 
Theodore von Karman, who continues 
as a professor of aeronautics at Cal 
Tech. 

Pan American Airways reached agree- 
ment with Transport Workers Union on 
wages for 650 pursers, stewards and 
stewardesses. Agreement sets pay in- 
crease of $12 a month for those earning 
from SI 75 to $540. plus $10 a month 
from Oct. 1, 1948. to Mar. 1, 1949. 

Fairchild Engine & Airplane Corp. 
last week announced dosing of its Per- 
sonal Plane division at Strother Field, 
Winfield. Kan., and cessation of per- 
sonal plane activities except supply of 
replacement parts to owners of Fairchild 
F-24 four-place planes. Announcement 
followed a definite decision to shelve the 
all-metal experimental low-wing Fair- 
child F-47 four-placer. 

FINANCIAL 

Continental Motors Corp. reports 
profit, before taxes, of $6,075,663 for 
fiscal year ended Oct. 31, 1948, on sales 
of Sl’OS.l 57,527- Aircraft engine sales 
accounted for about $5 million com- 
pared to approximately S8 million in 
the preceding year. 

General Electric Co. reports profit of 
$217,717,916, before taxes of $93,700,- 
000, on sales of $1,632,700,606 for the 
year ended Dec. 31, 194S. Sales, a 
peacetime high, also exceeded the peak 
wartime year of 1944. 

FOREIGN 

British Ministry of Civil Aviation re- 
ports the government is proposing a 
complete merger of British South 
American Airways and British Overseas 
Airways Corp. BSSA’s operations have 
been crippled by withdrawal of all 
Tudor IV aircraft and consolidation of 
the two govemment-owned carriers 
w'Ould permit the main services of both 
lines to be organized with a minimum 
number of planes. 

International Airport will be con- 
structed at Suva Point, Fiji, to serve the 
Australia-North America route. Britain. 
Australia and New Zealand will each 
bear one-third the cost, as yet un- 
determined. 


INDUSTRY OBSERVER 

► Watch for a new trend in fighter-type aircraft. Both USAF and Navy 
thinking along this line has been changed by the relative performance 
at altitudes above 40, 000 ft. of the Convair B-36 and latest jet fighter 
types (Aviation Week, Mar. 14). One of the ideas being kicked 
around as tne answer to the B-36 is a "destroyer” type plane that will 
be large cn6ugh to carry powerful airborne radar and launched air-to-air 
missiles against bombers. Other trend will probably be toward rocket- 
propcilcd interceptors exploring the possibilities begun by the German 
ME-163 fighter and the Bell X-l research plane. 

► Top altitude reached so far by the B-36 has been 46,000 ft. This 
was one of the B-36As, an earlier model with less powerful engines 
than the B-36B and B-36D. B-36 flights above 40,000 ft. have also 
upset the old data used in all engineering calculations of a constant 
temperature above 35,000 ft. of minus 67 aeg. F. Temperatures ranging 
down to minus 110 deg. F. have been encountered on B-36 flights 
around 40,000 ft. Under these conditions it is not surprising that 
some auxiliary equipment designed for tile minus 67 deg. F. minimum 
have failed. Big surprise is that so much of this equipment still works 
even at minus 110 deg. F. 

► North American Aviation is about to conclude its agreement with 
Canadian Car and Foundry Co. for Canadian manufacture of the 
Sabre (F-86A) at Cancargo's Montreal plant. Specific clause will 
exclude sale of F-S6 spare parts by Cancargo to U. S. Air Force. 

► A. V. Roe of Canada has built a new jet engine— the Avro Orenda- 
at its Toronto plant. New jet is rated at about 5000 lb. static thrust. 
The Orenda may be used in both the Avro C-100, twin jet night 
fighter, and the North American F-86A models manufactured in 
Canada. 

► Boeing is accelerating production schedules on its B-50 bomber 
series. Total of 12 B-50s were delivered during January with 14 sched- 
uled for February. By the end of 1948 Boeing was delivering the B-50 
at a rate of 10 per month. 

► McDonnell F2FI-2, latest model Banshee jet fighter, features wing struc- 
tural modifications to accommodate wing tip auxiliary fuel tanks. Earlier 
Phantom mounted fuel tank under belly, which created ground clear- 
ance problem aboard carrier decks. F2H-2 will mount auxiliary tanks 
at tips to avoid such clearance difficulty. New model also features 
revised instrument arrangement and various other minor modifications. 

► Northrop Aircraft investigation of the possible application of a 
commercial model turbodyne engine as a railway power unit apparently 
has cooled. A Union Pacific diesel locomotive, parked at the Northrop 
plant during two years of turbodyne development, lias been removed. 

► FAMA has sent flight crews to San Diego to pick np the first of five 
Convair-Liners purchased under a $2.5 million contract with Convair. 
Purchase of a sixth Convair-Liner is still being considered by FAMA. 

► Air Force is studying test data on the 1000 lb. razon and 12,000 lb. 
tarzon radio-controlled bombs and the JB-2 pilotless aircraft subjected 
to Arctic tests last month at Ladd Air Force Base, Fairbanks, Alaska. 
The two bombs were dropped from B-29 bombers and guided in their 
flight by radio control. The tarzon flight is illuminated by flares 
mounted in the tail. The JB-2, U. S. version of the German V-l "buzz 
bomb”, was launched both from the ground and from the wings of a 
B-29 bomber. Purpose of the tests was to develop performance data 
and handling techniques for use in cold weather under actual Arctic 
conditions. 

► McDonnell has delivered both the second XF-85 and second XF-88 
to Mtiroc Air Force Base. Calif., to join their prototype aircraft in flight 
test status. 
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Congress Cool to Prototype Proposals 


Support lacking from manufacturers, who 
favor stressing military aircraft program. 


Legislation authorizing the govern- 
ment to finance a program for develop- 
ment of new commercial transport and 
cargo planes will be kept on ice for this 
session of Congress. 

Pointing to this, are these factors: 

• Congressional interest has dwindled. 
Senators on the Interstate and Foreign 
Commerce Committee are increasingly 
aware that airlines' inability to finance 
new plane purchases is but one result 
of their unhealthy economic condition. 
Their main concern is to determine, 
and correct, the causes of the condition. 
This will be the aim of the committee's 
investigation into airline finances. Tem- 
porarily stymied by the Senate filibuster, 
the investigation is expected to get 
underway in the near future. 

• Aircraft manufacturers' opposition has 
solidified. The report of the informally- 
organized inter-departmental commit- 
tee, headed by Grant Mason, assistant 


to the Secretary of Air, mapping out a 
concrete program for development of 
four new transport-cargo types (Avia- 
tion Week, Dec. 1 3) has turned manu- 
facturers from cool to cold on the 
program. In basic performance char- 
acteristics, the planes proposed for 
development arc identical with existing 
types. The manufacturing industry' is 
now convinced that a substantial mili- 
tary aircraft program is the best method 
of promoting aeronautical research and 

development. 

Air Transport Assn, will continue to 
push for legislation along the lines of 
the Brewstcr-Hinshaw bill (which barely 
missed enactment last year) setting up 
an inter-departmental board to direct a 
commercial plane development pro- 
gram. But ATA’s main task will be to 
explain and justify current government 
assistance to airlines, before it can win 
support for a new program involving 


millions of dollars in indirect govern- 

► Modification Possible— It is likely 
that Senate Interstate Commerce 
Committee's investigation will result in 
a modified proposal aimed at assisting 
airlines in new plane purchases. Cloak- 
room talk indicates that this might 

(1) Broadening the transport and 
cargo programs of the Air Force and 
Navy; 

(2) Extending the maritime program, 
under which the government finances a 
portion of the construction cost on 
ships (to offset the differential between 
labor and other costs between U. S. 
and foreign yards) to the aircraft 

The three working subcommittees of 
the Mason's inter-departmental com- 
mittee were headed by Harold Ilockstra 
of the Civil Aeronautics Administration, 
George Burgess, of the CAA, and Paul 
Cherington of the Civil Aeronautics 
Board. 

Following are plane types recom- 
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Europe Plans Secret Radar Net 

Air attack defense screen will stretch 1500 miles; what 
to do after warning is Western Union’s big problem. 


mended for development in the com- 
mittee’s report; 

• Long-Range: 1 5-ton capacity with 
2000-mile range, capable of operating 
from a 4000-ft. field for short-haul 
service with a bigger cargo load and 
smaller fuel load. Cost, in production 
(minimum of 300): $890,000. without 
reflecting development costs estimated 
at $32 million. Operating cost: ten 
cents per ton-mile. Speed: 300 mph. 
Basically, the craft would be comparable 
to the Boeing Stratocruiser, the Douglas 
DC-6, and the Lockheed Constellation 
aircraft. 

• Short-Haul: Five-ton capacity with 
1000-mile range. Cost, in production 
(minimum of 150): $360,000, without 
reflecting development costs. Operating 
cost: 5.9 cents per ton-mile. Speed: 300 
mph. Basically, the plane would be 
comparable to the Convair-Liner and 
the Martin 2-0-2. 

• Feeder: Two and a half-ton-capacity 
with 400-mile range, capable of oper- 
ating from a 2000-ft. field. Cost, in 
production (minimum of 100): $120.- 
000, without reflecting development 
costs estimated at S8 million. Operat- 
ing cost: 9.3 cents per ton-mile. Basic- 
ally, this would be comparable to the 
Northrop Pioneer, the Beech Twin- 
Quad and Chase Avitruc. 

• Seaplane: 25-ton capacity with 3200- 
mile range, capable of operating from 
6000-ft. seadromes. Speed: 250 mph. 
Comparable to the Martin Mars. 

The committee does not recommend 
development at this time of a proposed 
jet transport involving $58 million in 
development costs. 

Wind Tunnel Bill 

Legislation authorizing a $311 mil- 
lion transonic and supersonic wind tun- 
nel construction program was intro- 
duced last week by Chairman Carl 
Vinson (D„ Ga.) of’ the House Armed 
Services Committee. 

The program, a first-step implemen- 
tation of the “unitary plan” worked 
out by the Army, Navy, Air Force, and 
National Advisory Committee for Aero- 
nautics, would include: 

• Air engineering development center, 
to be constructed by the USAF. For 
“initial” construction. $150 million is 
authorized. 

• SI 50 million expansion of NACA 
facilities at Ames, and Cleveland, in- 
cluding a 500-acre addition to the 
NACA installation located at the Lang- 
ley Air Force Base. Va. 

A $6,600,000 wind tunnel at the 
David W. Tavlor Model Basin, Md., to 
be constructed by the Navy. 

• Thirteen transonic and supersonic 
wind tunnels at educational institutions, 
to be constructed bv, or under the di- 
rection of NACA at a cost of S4,440,- 
000. 


By Boyd France 
(McGraw-Hill World News) 

PARIS-The five Western Union na- 
tions are budgeting to buy themselves 
half-an-hour's warning of any future 
Russian air assault. 

First result of western European de- 
fense cooperation will be a vast, tight- 
woven radar umbrella stretching 1500 
miles from Lubeck on the Baltic Sea 
to southern Tunisia. 

Details are top secret. Blueprinting 
the project are French, British. Dutch, 
and Belgian air strategists, who are 
nearly ready to ask their respective par- 
liaments for money needed to get the 
plan off paper. Their proposed time- 
table: 

• Appropriation within the next three 

• Construction of the radar network 
to begin before year's end. 

• Last radar beacon to be in place 
within four years. 

► Outline— Here from key French strat- 
egists, are the first broad outlines of the 
proposed network: The radar blanket 
will cover Holland. Belgium, Luxem- 
bourg, France, the British Isles, Corsica. 
Tunisia, and at least the coastal belt 
of Algeria. French and British zones 
of Germany will also be included. Italy. 
Denmark. Norway, and the American 
zone of Germany haven’t been inte- 
grated in present plans, but may come 
in eventually within the framework of 
the Atlantic Pact. 


Each nation will finance construction 
and operation of radar posts on territory 
under its control at least during the 
initial period of construction, accord- 
ing to the present plans of the Western 
European air strategists. 

► Equipment— Most of the equipment 
for the Western Union radar screen will 
be supplied by France and Britain. The 
French radar industry is looking forward 
to reaping a big crop of orders from 
the project. France's Thomson Hous- 
ton Co, the only concern in Europe 
known to be manufacturing GCA 
equipment, has developed a wide range 
of radar equipment, including precision 
beam Ground Control Approach-type 
radar, surveillance radar, height finding 
radar, radar beacons, and other airborne 

'’¥C latest French radar would give 
Western Europe a security zone against 
surprise air attacks about 200 miles deep 
—the depth called for in Western Union 
radar plans. French air strategists think 
it would be equivalent to about half-an- 
hour’s warning of attack given the pres- 
ent average speed of current Russian 
bombers. 

This would be enough to alert West- 
ern European air defenses— provided 
adequate defensive weapons existed. 
Right now Western Europe is much 
surer of getting a fool-Droof radar warn- 
ing system than it is of getting the 
fighters and the anti-aircraft batteries 
which will be needed to take advantage 
of the warning. 


New B-36 Record 


Bad weather forced abandon- 
ment last week of an attempted 
10,000 mi. nonstop flight by a 
Convair B-36B with a full combat 

The six-engine bomber of the 
Strategic Air Command’s 7th 
Bomb Group flew 9600 air miles 
in 43 hr. 43 min. and dropped 
10,000 lb. of bombs in the Gulf of 
Mexico off Kev West. The bomb 
load was carried for 24 hr. 55 min. 

Route of the bomber was north 
from Ft. Worth to Minneapolis; 
west to Great Falls, Mont.; south to 
Kev West, Fla. return to Great 
Falls; west to Spokane, Wash., and 
then back to Ft. Worth. On the 
final leg one engine was feathered 
due to an oil leak about six hours 
out of Ft. Worth. Strong head- 


winds were also encountered on this 
leg over the Rockies. 

Approaching Ft. Worth the B-36 
still had 2 hr. fuel in addition to 
its 5 percent emergency reserve. It 
was ordered to land rather than 
continue on to the 10.000 mi. 
mark due to weather closing in at 
Carswell AFB, Ft. Worth and its 
alternate field. The 2 hr. addi- 
tional fuel would have put the 
B-36 up to the 10,000 mile mark. 
Previous record for a B-36 with 
10.000 lb. bomb load was an 8400 
mi. roundtrip from Ft. Worth to 
Honolulu. Nonstop record without 
refueling is 11,236 mi. held by a 
Lockheed P2V Neptune flown by a 
Navy crew from Perth. Australia to 
Columbus. Ohio. The P2V did not 
carry a bomb load. 
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Dan Kimball receives oath of office from Rear Admiral George I.. Russell, Navy Judge 
Advocate General, with Secretary John I- Sullivan as witness. 

Meet Dan Kimball 


Navy Air Boss Once Army Pilot 

But lie still sees future for aircraft carriers, and thinks 
interservice competition produces progress. 


IAS Devotes Day 
To Jet Discussion 

Fundamental change that the gas 
turbine has made in aircraft power plant 
work and study was reflected last week 
when the National Might Propulsion 
Meeting of the Institute of the Aero- 
nautical Sciences for the first time de- 
voted all of its sessions to problems of 
jet engines. 

In three preceding annual meetings, 
also held in Cleveland, piston engines 
got a major share of attention. This 
year, the onc-dav conference was to 
hear eleven papers, divided into three 
broad categories: 

► Compressors and Turbines— "Multi- 
Staged Centrifugal Compressors for 
Operation at High Pressure Ratios,” 
John E. Talbert and John E. Sanders, 
Wright Aeronautical Corp.; "High 
Pressure Ratio Axial-Flow Compres- 
sors," R. S. Hall. General Electric Co.; 
"High Pressure Applications of the 
Supersonic Compressor," John W. 
Blanton. Frederic Flader, Inc.; "High 
Pressure Ratio Gas Turbines,” C. Rich- 
ard Soderbcrg. Massachusetts Institute 
of Technology. 

► Combustion— "Some Aspects of Tur- 
bojet Combustion,” A. J. Nerad, GE; 
“Problems on the Development of 
Turbojet Combustors,” Stewart Way, 
Wcstinghouse Electric Corp.; "Com- 
bustion Problems in Ramjet Design,” 
F. P. Longwcll. Standard Oil Develop- 
ment Co.: "Basic Studies on Flame Sta- 
bilization," Glenn C. Williams. MIT. 

► Thrust Augmentation and Controls— 
"Analysis of Turbojet Thrust Augmen- 
tation' Cycles,” Bruce Lundin, Lewis 
Flight Propulsion Laboratory’, National 
Advisory Committee for Aeronautics: 
"Automatic-Control Considerations for 
Turbojet Engines with Tail Pipe Burn- 
ing,” Melvin S. Feder and Richard 
Hood, Lewis Lab.; “Comparison of 
Various Methods of Thrust Augmenta- 
tion." Eldon W. Hall. Lewis Lab. 

John Stack, assistant chief of research, 
Langley Aeronautical Laboratory, 
NACA, delivered tlte luncheon talk on 
“Aeronautical Research and the 
Future.” 

Vampires In France 

License to manufacture the de Havil- 
land Vampire jet fighter in France has 
been granted to Societe Nationale Dc 
Constructions Aeronautiques du Sud 
Est by de Havilland Aircraft Co., Lon- 
don. Agreement was described as an- 
other step in standardization of military 
equipment in Western Europe. Nether- 
lands. Sweden and Switzerland already 
have Vampire fighters purchased from 
dc Havilland. Negotiations for manu- 
facture of the British Nene jet engine in 
France arc also reported in progress. 


By Robert Hotz 

Naval Aviation took on a new civilian 
pilot last week who intends to be 
"checked out” in the latest Navy jet 

Fifty-thrcc-ycar-old Dan Kimball, un- 
like his predecessor, yachtsman John 
Nicholas Brown in the post of Asst. 
Secretary of the Navy for Air, is no 
stranger either to a pilot’s cockpit or 
the latest in aircraft propulsion methods. 

► Doolittle's Classmate— Kimball and 
another aviation cadet named James 
Harold Doolittle joined the Aviation 
section of the Signal Corps in 1917. 
They learned Morse code and what 
makes a piston engine tick in the same 
class at ground school in Berkeley, Calif. 
'ITiey went on together through flight 
school at Rockwell Field, San Diego. 

Graduating from Curtiss Jenny 
(JN-4) trainers, Kimball flew a succes- 
sion of the “hot” pursuit planes (130 
mph.) of the 1918-19 vintage-the 
British SE-5; Thomas-Morse Scout, 
later made by Boeing; and the Packard- 
Lepere. Kimball remembers the Pack- 
ard-Lepere as perhaps the best acrobatic 
plane he ever flew. 

► loop Record- While doing a stint as 
an engineering test pilot. Kimball and a 
friend thought about trying for a con- 
secutive loop record in the Packard- 
Lepere. Kimball decided the venture 
would take too long but the friend 
went on to do 620 consecutive loops, a 


record which still stands. Next time 
Kimball saw him, years later, the record- 
holder was flying more sedately for 
United Air Lines. 

Kimball stopped flying shortly after 
he left the Army as a first lieutenant in 
1919 and went into the tire business on 
the Pacific Coast with the sales depart- 
ment of General Tire & Rubber Co. of 
Akron, Ohio. World War II rationing 
put an abrupt halt to the need for sell- 
ing tires so Kimball, then a vice presi- 
dent, was asked to take over the rapidly- 
expanding government activities of 
General Tire. The firm was then mak- 
ing life rafts for the Army Air Force 
and Navy and soon became involved in 
taking on a number of unorthodox jobs 
for the services, including development 
of rockets and various types of jet pro- 

► Fly Navion— Kimball decided that 
since he was back in aviation he had 
better get his feet back on some rudder 
pedals. In 1942 he took a 30 minute 
dual check ride in a Cub and began 
flying solo again. 

“Flying is like riding a bicycle," he 
says. "You never really forget how to 
do it.” 

During the next five years Kimball 
rolled up considerable time in a North 
American SNJ, a Beech JRB and a 
Navion. He found the Navion with an 
extra gas tank extremely useful in com- 
muting between the various rocket test 
centers in Southern California at 
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Muroc, Pt. Mugu, and Inyokern, and 
his lumber interests in Northern Calif- 
ornia. Now Kimball plans to graduate 
to jet jobs. The very least he will settle 
for is some dual time in the back seat 
of a Lockheed TF-80C which the Navy 
has on order. 

► Rocket Interests— Since his wartime 
switch from tires to rockets Kimball has 
had more than an academic interest in 
the new propulsion methods that have 
wrought a technical revolution in air- 
craft design and performance. At the 
end of the war General Tire decided 
there was a future in unorthodox pro- 
pulsion methods and picked Kimball 
to supervise their interests in this field. 
These interests included: Aerojet Engi- 
neering Corp., developers of JATO 
equipment; Marquardt Aircraft Corp., 
specialists in ramjet and pulsejet engines 
and builders of an experimental ramjet 
helicopter; and Parson Aerojet Engi- 
neering Corp. 

Kimball says the technical experts at 
Aerojet, headed by Dr. Fritz Swicky. 
tell him that the field of propulsion still 
has much unexplored territory with 
perhaps a dozen new methods still un- 
touched. One of the jobs now under 
way at Aerojet is laying out power re- 

S uiremcnts tor various equipment and 
icn trying to find new propulsion 
methods to meet those requirements. 

► Explore Altitude-General Tire pro- 
pulsion subsidiaries decided early in the 
game to stick to powerplants and leave 
the construction of missile shells, etc., 
to the airframe manufacturers. Aerojet 
has worked closely with Douglas Air- 
craft Co. and other manufacturers in 
developing high altitude research rockets 
to gather data from 100 miles on up. 

“There is a real need for data in this 
area into which we are rapidly moving," 
Kimball believes. “We now" need facts 
to prove or disprove the assumptions 
scientists have made regarding this un- 
explored region.” 

► For Competition— How will a former 
Air Corps lieutenant fit into seagoing 
aviation? Very well, Kimball believes 
He and his firms have been dealing with 
Air Force, Navy and Army and have 
some understanding of all their prob- 
lems. He has a lot of friends in all three 
services and that, he thinks, will help 
a lot when wrestling with the problems 
of unification. 

Does he agree with his former class- 
mate, Doolittle, who once testified that 
one of the chief characteristics of a 
Navy aircraft carrier was that it could 
be sunk? Decidedly not, says Kimball. 

“Jim and I have been arguing over 
that for 10 years, and he hasn’t con- 
vinced me yet. These technical argu- 
ments between the services are not as 
unhealthy as some people think. It’s 
the way you keep competition alive and 
without competition you don’t get 
much progress.” 


Cutlass Lost 

A Chance Vought XF7U-1 
Cutlass Navy twin-jet fighter was 
lost in a recent test flight from 
Naval Air Test Center Patuxent, 
Md. It was the No. 3 prototype 
airplane and was flown by William 
II. B. Millar, former Navy pilot 
and Chance Vought Aircraft chief 
test pilot. 

The swept-wing craft was on a 
routine test flight, a part of which 
included “posing” for aerial photo- 
graphs by a North American SNJ 
trainer plane equipped with a 
camera in the rear seat. While 
taking pictures of the speedy new 
fighter, the SNJ crew watched it 
zoom into cloud at 7000 ft. and 
it was not seen again. A faint 
radio message from the XF7U was 
heard shortly thereafter but no 
further word had been heard up 
to midweek last week. Twenty-one 
Naval airplanes joined in the 
search over the Maryland-Vir- 
ginia areas involved. 


Stock Shifts Shown 
In SEC Report 

Major shifts in aviation share hold- 
ings by officers were revealed in a cur- 
rent report released by the Securities 
and Exchange Commission, 

Purchase of 2000 shares of American 
Airlines stock by Amon Carter of Fort 
Worth was among the transactions be- 
tween mid-January and mid-February. 
The purchase brought Carter's total 
holdings to 66,800 shares. A holding of 


30.000 shares by the Carter Foundation 
was also reported. 

C. R. Smith, AA president, years ago 
was granted an option to purchase 

250.000 shares of American Airlines 
common stock at $11-70 per share up 
to June 1, 1950. From time to time, 
Smith evidently has been transferring a 
number of his options to other officers 
of American Airlines. The latest such 
switch was made in March. 1948, but 
was revealed publicly for the first time 
in the current SEC report. 

The March, 1948, transfer repre- 
sented total options on >9.500 shares, 
reducing Smith’s remaining options to 

167.500 shares. Most recent transfers to 
individuals accounted for options on 

27.500 shares which may indicate that 
the remaining options on 32.000 shares 
could have been switched for the benefit 
of others besides officers of American 

► Damon Options-Ralph S. Damon, 
former president, received options on 
6000 shares of American in March, 
1948. Subsequently, he sold a total of 
4000 shares of American common 
(separate from options) in January, re- 
taining 1000 at the end of that month. 
Upon becoming TWA president, he 
purchased 1000 shares of that com- 
pany’s common stock, also in January. 

Other transactions: 
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Cargo Package forTruckand Plane 

Manufacturers studying proposal for aluminum unit 
to be used in both ground and air operations. 


Cargo plane manufacturers are study- 
ing a new proposal to speed up cargo 
handling, with an indication that the 
plan eventually may get strong support. 

The proposal involves development 
of an aluminum shell cargo package 
designed specifically to fit inside both 
a plane fuselage and a truck trailer. In 
addition to the probability that it would 
improve efficiency and reduce the cost 
of air freight operations, the device is 
attracting interest because of the ex- 
perience of its originator: George Bry- 
ant Woods. 

Woods, now a civilian special assist- 
ant in USAF headquarters, was a spe- 
cialist in aviation finance; an Air Force 
combat intelligence officer in England 
and the Mediterranean: a procurement 
officer at Wright Field; and an aviation 
consultant to White. Weld & Co., 
New York investment firm. Because of 
his broad background. Woods is in a 
position to give his ideas wide circula- 

He believes that air freighters can 
learn considerable from the operational 
techniques of the truck-trailer combina- 
tion. His cargo package would be used 
as the basic unit in both ground and 
air freight, permitting speedier loading 
and unloading operations, and faster 
ground delivery. The bulk of all han- 
dling delays would be transferred to the 
packages instead of keeping planes idle 
bv slow and costly hand and lift loading 
methods now used. 

Since interiors of truck trailers are 
now pretty well standardized. Woods 



George B. Woods 

suggests that their dimension would de- 
termine the size of the cargo package. 
This would mean a container about 
7 ft. high, 7 ft. svidc and 22 ft. long. 
► Shipping Methods— Large shipments 
could be: loaded in the package at point 
of origin, trucked to the nearest air- 
port, loaded aboard a cargo plane as a 
unit, preferably by means of rollers on 
the cargo plane floor; flown to their air 
terminal: and delivered to destination 
after another quick plane-truck transfer. 
Smaller shipments could be accumu- 
lated at air freight terminals until a 
package is filled for a particular destina- 
tion whereupon it is loaded on the first 
cargo plane headed that way. 


By having the pre-packaged cargo 
ready for fast loading and unloading 
the ground time of cargo planes could 
be reduced by two-thirds of present 
standards, and air freighters would get 
considerable more utilization out of 
their planes than is now possible. 

► Three Types— Woods envisions three 
types of air freighters using the cargo 
container: A short haul air freighter 
would be roughly similar to the Fair- 
child C-82 with capacity for a single 
container. A trunkline freighter would 
be similar to the proposed Cnrtiss- 
W right CW-52 with capacity for two 
containers. Tire transcontinental or in- 
ternational carrier would be along lines 
of the Douglas C-l 24A and carry three 
or more containers. 

All of these types should be designed 
for fore and aft loading and unloading, 
with cargo doors at the same heights as 
truck trailer floors to facilitate swift 
handling of the containers. 

Woods believes that an aluminum 
cargo package would cut a cargo plane's 
payload much less than the assortment 
of wooden and metal crates and braces 
now used. He believes it would also be 
much less expensive than the detach- 
able fuselage or "pod type” now being 
developed for military cargo use. 

Use of the container for air cargo 
would in no way detract from any other 
use that might be contemplated for the 
cargo plane as an emergency personnel 
carrier, hospital ship, or for handling 
special items of bulky cargo such as dis- 
assembled helicopter, fighter planes, etc. 

In commercial operations Woods es- 
timates that a single cargo plane could 
keep up to three cargo containers oper- 
ational. Like many others who have 
studied the problem Woods is con- 
vinced that the commercial air cargo 
potential has only been scratched; that 
present air freight techniques arc basi- 
cally uneconomical; and that a large and 
prosperous air cargo fleet is one of the 
vital props for an effective military Air 
Force and a top priority item in any 
realistic organization of national defense 
plans. 


Yearbooks Available 

Single copies of Aviation 
Week’s 1949 Yearbook, the sec- 
ond Inventory of U. S. Air Power, 
have been ordered by many com- 

e nics and agencies desiring them 
r reference. . In anticipation of 
these requests. Aviation Week 
expanded, for the Feb. 28 issue, 
its usual print order. While the 
supply lasts, extra copies are avail- 
able at SI each from Aviation 
Week. McGraw-Hill Publishing 
Co., 330 West 42nd St., New 
York 18, N. Y. 
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Bendix Radio Turns to New Line 

Produces variety of air and ground equipment for use 
in connection with RTCA federal airways program. 


that they can handle. A widespread 
geographical distribution of procure- 
ment schedules is made in order to draw 
bids from as large a number of qualified 
firms as practicable. 

He invited small producers to keep 
in touch with prime contractors for 
whom they produced during the war 
for new Navy subcontracts, and pointed 
out that a large percentage of Navy field 
purchases arc made with small firms. 


Radio division of Bendix Aviation 
Corp. is developing a new line of aero- 
nautical equipment designed to meet 
the needs of aircraft that will be using 
the new federal airways system. 

The so-called interim system as rec- 
ommended bv the Radio Technical 
Commission for Aeronautics is based 
primarily on the omni-range, distance 
measuring equipment and very high 
frequency radio. 

Equipment now in production at the 
Towson, Md., Bendix plant includes: 

• Goniometers—' The basic component 
of the omni-range ground station. 
Bendix has manufactured all of the 
goniometers used in the installation of 
some 400 omni-range stations in the 
United States and its possessions by the 
Civil Aeronautics Administration. 

• Omni-range receivers— The Bendix 

adaptation of the equipment made for 
both Air Force and Navy. This receiver 
provides reception facilities for the 
ground equipment: omni-range naviga- 
tion; both old style and new phase 
comparison ILS localizers; two-course 
visual ranges; tower communications; 
company communications; and part of 
the militarv communication band (132- 
135.9 me.)’. 

• Automatic VHF-direction finders— 
The automatic VHF-DF equipment is 
recommended under the RTCA pro- 
gram for use with traffic control search 
radar for positive identification of air- 
craft in the approach control area. The 
VHF-DF ground equipment gives an 
automatic bearing on any aircraft trans- 
mitting on VHF. 

• Distance measuring equipment— Ben- 
dix plans to develop production models 
of airborne distance measuring equip- 
ment as soon as standardized specifica- 
tions are approved by the various 
governmental agencies concerned with 
the airways system. 

• Automatic course computer— Pioneer 
division of Bendix Aviation Corp. has 
developed an automatic offset course 
computer for use with its autopilot and 
the omni-range and DME ground sta- 
tions. Pioneer will continue with devel- 
opment and production of this equip- 
ment since it also manufactures the 
Bendix autopilot. 

• Ground controlled approach— Bendix 


is continuing its development program 
on GCA including a production order 
for 12 mobile units for the Navy. 
Bendix is also competing for civilian 
models of GCA to be procured by the 
Civil Aeronautics Administration. 

In addition to this special equipment 
Bendix is continuing production of its 
fan marker receivers which are now 
standard equipment on all airlines; 
glide path receiver antenna; radio com- 
passes; microphones; jack boxes; and 
VHF communications equipment (both 
ground and airborne equipment). 

In manufacturing its VHF equip- 
ment Bendix Radio has gone in heavily 
for subassemblies. Aim is to achieve 
compactness of equipment without sac- 
rificing ease of maintenance. In most of 
the Bendix VHF equipment spare sub- 
assemblies can be used to keep equip- 
ment operational while maintenance 
works on the inoperational subassem- 
blies. 

In addition to the equipment devel- 
oped for use under the RTCA program, 
Bendix Radio is continuing its Flight- 
weight line of personal plane radio 
equipment and expects to develop a 
lightweight VHF omni-range receiver 
after sufficient operational experience 
has been accumulated on its larger 
military and airline type equipment. 
The Towson plant is also making auto- 
mobile radios, television receivers and 
standard broadcast receivers. 

The Radio division now employs 
about 2500 persons compared with 
10.000 during its wartime peak. 

Small Business 

Sixty-nine percent of all Navy con- 
tracts (31 percent of all dollar value) 
let between May 19, 1948 and fan. 31, 
1949, went to small business firms em- 
ploying less than 500 persons each, 
W. John Kenney, Navv Undersecretary, 
has announced. 

Small business was awarded 246,067 
contracts with $317,358,073 value, out 
of a total of 358,732 contracts valued at 
Sl.016,735,484. 

The Secretary commented that Navy 
procurement practice was to “step- 
ladder" quantities in a procurement 
schedule when practicable, so that small 
concerns are able to bid on quantities 


WHO'S WHERE 


Bendix Aviation Corp., Detroit, 
Mich., elected George E. Stoll and 
Lawrence A. Hyland vice presidents. 
Both men have been with the company 
for a number of years. Stoll, general 



Hyland Stoll 


manager of the Bendix Products divi- 
sion— the company’s largest unit— started 
out with Bendix' in 1929 as a depart- 
ment foreman. Hyland has been ex- 
ecutive engineer and now will be in 
charge of aviation research. He has 
been associated with Bendix since 1937. 

Sperry Corp., New York City, elected 
Thomas A. Morgan president to suc- 
ceed Thomas B. Doe who resigned. 
Morgan continues as chairman of the 
board. Doe remains a director and a 
consultant to the corporation. Harry 
F. Vickers, a vice president, was elected 
senior vice president. 

Lear, Inc., Grand Rapids, Mich., 
elected D. W. Haven treasurer. He con- 
tinues as comptroller, a position he has 
occupied since last year. Previously he 
was assistant treasurer of Solar Aircraft 
Co. 

Champion Spark Plug Co., Toledo, 
Ohio, elected Robert A. Stranahan and 
James F. Lewis, vice presidents. Stran- 
ahan has been in charge of equipment 
sales and Lewis has been director of 
purchases. 

Monsanto Chemical Co. named 
Richard T. Clark branch manager of 
the New York sales office of the Merri- 
mac division. He succeeds W. E. 
Drown who goes to the Boston office 
as assistant to vice president Paul O. 
Huntington of the New England Al- 
cohol Co., partly owned subsidiary. 
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Invitations and Awards to Industry by USAF 



war “■ a “-“ i »■' “ • Jisss ,s 

mssszm 

pl liltisl i 


sS“ 


jrss^*gs s .- 1< -i arc ’S^un^t 
-■_■ , 

3psrrjss;..« 3Sr«sr*.-».‘; ^-.r 

: - SSS --r™,2F.“ c :r. S*sa net “ 



'zmmM 


ippsss? 


,rs: 


§«?!% Swrrasasr-’SJS 
- --- ' Ztf.as,‘«r£ , 5. , a: sytsn “ “* — “■ - 

s^snrjr^ =%c s ss?« ■ “ 

— - - ■ “ Hm« as £SS “ “ 


PRODUCTION 


AVIATION WEEK, Far 



AVIATION WEEK, March 21, 1949 


19 




ENGINEERING 


Designing For Gas Turbine Materials 


Stress is no longer only major consideration. Use of 
high temperature alloys introduces new variables. 


By M. H. Young* 

Present-day design engineers have 
been brought up in a period where 
materials and their processing (partic- 
ularly low alloy steels) have been carried 
to a high level of standardization and 
uniformity. With the introduction of 
high temperature materials, this situa- 
tion has changed. Variables in melting 
and processing which affect physical 
and mechanical properties have not 
been fully explored. 

Until all of these variables are under- 
stood, it is necessary to restrict the op- 
erating requirements of a high tempera- 
ture alloy to conform to its presently 
known capacity and broaden its useful- 
ness as further development permits. 

Turbojet and turboprop engines— par- 
ticularly the latter-have many require- 
ments in common with piston-type air- 
craft engines. Aside from the obvious 
similarities in problems involving such 
low alloy steel parts as shafts, gears, 
studs, nuts and bolts, it is also worth 
noting that our preoccupation with 
fatigue failures has not abated in the 
least with the advent of the new type 
engines. 

Resonant vibration of such engine 
parts as compressor and turbine blades, 
sheet metal housings, may produce 
fatigue stresses at higher frequencies 



and from new sources, but it may cause 
fatigue failures more difficult to track 
down and eliminate than those common 
to piston engines. 

► Significance of Temperature— Chief 
concern at the moment, however, has 
to do with metallurgical .md design 
problems which are unique in gas tur- 
bine engines, and principal discussion 
centers around the combustion and ex- 
pansion sections of these power plants, 
where the "new" materials are required. 

Aircraft engine development has been 
distinctive in the practice of strengthen- 
ing parts only when experimental engine 
testing has indicated the necessity, as 
a means of avoiding unnecessary weight. 
Such testing is always more severe than 
required for sen- ice operation, in order 
to shorten the development time and 
provide a safety factor under normal 
conditions. 

It is natural that this practice has 
also been applied to aircraft gas tur- 
bines, but here it should be used with 
reservations that are based on the fun- 
damentals of high temperature metal- 
lurgy. These fundamentals must be 
understood as working knowledge for 
every design engineer connected with 
these engines. 

First, wc are no longer dealing with 
stress as the only major design con- 
sideration for materials. When operat- 
ing temperatures pass about 1000 F., 
we must also pay equal attention to 
exact temperature and to time at tem- 



Fig. 2. Stress-rupture time at 1500 F., Inconet-X vs. S-S16. 



This means that we have three vari- 
ables to be considered when we apply 
materials to parts operating at high 
temperature— stress, temperature and 
time at temperature. Each of these 
factors must be the subject of painstak- 
ing investigation such as previously re- 
served for stress analysis alone. 

► Careful Selection— In Fig. 1 it is to 
be noted that on the basis of the stress 
to produce rupture in 1000 hr. at the 
temperatures shown, two well-known 
alloys in the forgeable group, S-816 and 
Inconcl-X, and two cast alloys. Stellites 
21 and 51 are the best of the materials 
represented. It is seen that of the 
four, Inconcl-X is decidedly superior in 
strength at temperatures up to about 
1450 F., but above this it loses strength 
more rapidly than the other three mate- 
rials, becoming the poorest of the 
group just under 1550 F. 

This general relationship holds true 
even for times much under 1000 hr. 
although cross-over temperatures may 
shift upward for shorter times. 

Fig. 2 shows the effect of time under 
stress and temperature. The greater 
stability of S-816 over Inconel-X at 
1500 F. is indicated by the fact that 
while the latter is initially stronger, it 
falls lower than S-816 after a time of 
less than 1000 hr. 

This affords an excellent example of 
the necessity for a new and thorough 
understanding of high temperature ma- 
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terials on the part of design engineers. 

If a particular engine design calls for 
a maximum turbine blade temperature 
of 1400 F., the metallurgist may rightly 
recommend a material such as In- 

When the engine is under develop- 
ment in the test cell, it is quite possible 
that abnormally high power operation 
may send the blade temperature above 
1400 F. If S-816 is found to operate 
better than Inconel-X during this type 
of testing, it is possible that unless the 
situation is well understood, the engine 
will end up with S-816 turbine blades 
operating in service in a temperature 
range where Inconel-X is decidedly 
superior. 

From Figs. 2 and 3, it is also seen 
that operating life of such parts as tur- 
bine blades must be decided upon in 
advance, or we run the risk of choosing 
and designing around a material whose 
lack of stability at the operating tem- 
perature make it superior to other pos- 
sible alloys for only part of its expected 
operating life. 

► Creep Rate Consideration— Ihe gen- 
eral problem of high temperature mate- 
rials has been simplified in this discus- 
sion of the fundamental relationship of 
stress, time and temperature. Obviously 
such factors as oxidation and corrosion 
resistance enter in. 

Tungsten and molybdenum, for ex- 
ample, might be very’ valuable mate- 
rials. as such, if they did not burn up 
rapidly in oxidizing atmospheres at rela- 
tively low temperatures. Rates of plastic 
deformation, or creep rates, of the var- 
ious alloys mentioned bear the same 
general relationships as rupture strength 
and were omitted from the illustrations 
for that reason, even though they may 
be more pertinent as specific design 
information. 

Creep rates of high temperature alloys 
become extremely important in con- 
sidering design stresses and materials 
for high temperature bolting. It is easy 
for the designer to forget that at tem- 
peratures over 1000 F., residual tension 
in a bolt or capscrew, and hence the 
clamping stress, will usually drop appre- 
ciably as a result of creep. 

Fig. 3 shows this effect for a com- 
mon high temperature bolting material 
as a function of temperature and time, 
with a room temperature pre-stress of 
50,000 psi. 

Along the same lines, it is necessary 
to remember that differential expansion 
of dissimilar materials held together by 
a bolt may introduce stresses beyond 
those planned with loosening or rup- 
ture of the bolt as a consequence. 

► Thermal Gradients— The subject of 
thermal stresses deserves major atten- 
tion from designers and metallurgists. 
We have just mentioned an example of 
how thermal stress may endanger the 



Fig. 3. Residual stress vs. time for lint rolled and stress relieved 19-9DL. Limiting 






Fig. 5. Plot for S-590 sheet shows trend toward decreasing ductility with decreasing gage. 


AVIATION WEEK, March 21. 1949 


21 



■EM 


proper functioning of a part, but there 
arc other cases just as important and 
less understood, t hus, a turbine disk 
may be designed around an adequate 
material from the standpoint of mech- 
anical loading, but to the loads imposed 
by centrifugal action must be added 
those substantial loads caused by the 
thermal gradient from rim to hub. 

This implies the desirability of using 
a disk material of low coefficient of ex- 
pansion, a characteristic not readily ob- 
tainable in most alloys otherwise suited 
to do the job. 

Further, if turbine blades are at- 
tached by welding, steep thermal grad- 
ients from rim to hub may cause re- 
peated plastic compression of the rim 
with resultant residual tension when 
the disk is cool, and thus cause progres- 
sion of inter-blade cracks through the 
v. eld and into the disk. 

Advantages of the coolest possible 
turbine disk, or the least possible ther- 
mal gradient in the turbine disk, are 
obvious in view of the potential im- 
provement in durability and decrease in 
weight. 

Other examples of engine parts 
which may be critical from the stand- 
point of thermal stresses arc turbine 
rotor and stator blades, combustion 
chamber liners, and sheet metal shroud- 
ing components. These parts may be- 
come critical because of the possibility 
ol extreme thermal gradients in local 
aieas within the part, with the resulting 
stress causing warping and cracking. 

It may not be necessary to explain 
that the stress originates from plastic 
compression within a hot area which is 
wholly or partially surrounded by cooler 
metal. When the hot area cools, resid- 
ual tension is produced which may cause 
cracking, particularly when the cycle is 

► Blade Factors— With parts of thin 
section, the hot area will usuullv bulge 
plastically to relieve the compression 
and become permanently deformed. 

Fig. 4 shows turbine stator blades 
which have been subjected to cyclic 
thermal stress in a test rig. Mere the 
thermal gradient is extreme at the thin 
trailing edge, midway between the inner 
and outer blade shrouds. Cracking of 
the type pictured can be produced 
without any restraint at the blade ends. 
Only cure for this type of trouble is a 
lessened peak temperature or thermal 
gradient, assuming the material selected 
is the best available. 

In this case, the best material will 
have high short time (less than 1 hr. 
under stress to rupture) tensile strength, 
high thermal conductivity and low co- 
efficient of expansion. 

Because of the relatively low conduc- 
tivity and high coefficient of expansion 
of the heat resistant alloys, little can 
be done metallurgical!}' but to pick an 


alloy having the best short time strength 
at the peak operating temperature. It 
is more effective to reduce thermal 
stresses by insulating the blade by a ce- 
ramic. as shown in Fig. 4 or to increase 
the cross section of the blade as a means 
of reducing the thermal gradient. 

It is even more obvious that uniform- 
ity of gas temperature over the blade is 
Of fundamental importance. In any 
event, thermal stress may be of more 
importance in some eases than mechan- 
ical stress, even for rotating turbine 
blades. 

With a thermal fatigue machine used 
to compare materials by alternate cool- 
ing and heating cycles, blades or other- 
wise thin edged specimens are mounted 
on a traveling carriage and held over a 
hot flame for 1 min. and then moved 
to a cool air jet for the same period. 
Thermocouples are attached to the 
specimen and a continuous recorder 
keeps the cycle and temperature history. 
Frequent observation is necessary to 
determine the beginning and progres- 
sion of cracks. 

► Sheet Metal Components— Design ot 
sheet metal parts such as combustion 
chamber liners requires consideration of 
thermal differentials as a primary cause 
of stress as well as acceptance of the 
fact that sheet metal edges are sources 
of Stress concentration. Fig. 5 shows 
percent elongation at failure vs. sheet 
metal thickness for S-590, a well-known 
heat resistant alloy. 

The apparent trend toward a decrease 
in ductility with decreasing sheet thick- 
ness becomes even more marked if cut 
edges arc not carefully deburred. and 
is most marked for materials of lower 
nominal ductility or high notch sensi- 

Witli respect to thermal stresses in 
sheet metal, it lias been previously 
pointed out that light cross sections, 
along with the usual low thermal con- 
ductivity and high coefficients of expan- 
sion of heat resistant sheet materials 
make for susceptibility to thermal 
cracking. Certainly it is not advisable 
to have discontinuities in sheet metal 
parts where hot spots may occur near 
an edge, thus causing high stresses in 
areas least able to adjust to such condi- 

The above arguments apply equally 
well to turbine blades, where, if the 
trailing edges of the blades were reduced 
to the thickness ideal for aerodynamic 
reasons, they would probably be too 
thin for durability in engine operation. 

Many more examples of the need for 
more than the normal overlap in work- 
ing knowledge of gas turbine metallurgy 
and design could be cited. Behind 
most of the preceding cases there is im- 
plication of the great importance of 
having temperature, stress and time fac- 
tors well determined for turbine parts 
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operating at elevated temperatures. In- 
strumentation necessary for obtaining 
such information during experimental 
engine testing should merit even more 
investment in time and money than it 
has in the past for piston type engines, 
particularly since instrumenting parts 
such as turbine rotor disks and blades 
for reliable temperature and stress de- 
terminations is still far from standard 
practice and a challenging subject for 
engineering development in itself. 

► Development Data— Referring again 
to Fig. 1, it will be seen that certain 
lower strength materials have been in- 
cluded for comparative purposes. With 
the exception of the Timken 16-25-6 
alloy, the lower-positioned lower 
strength materials are of prc-World 
War II vintage. However, it may sur- 
prise some to realize that even the latest 
high temperature casting alloy, Stellite 
51, was available (not commercially) in 
1944, having been developed through 
modification of Vitallium (Stellite 21) 
an early alloy originated for medical 
usage prior to 1942. Considering the 
availability dates for each of the four 
top-positioned alloys, it is apparent that 
we should not expect to maintain the 
past development rate of high tempera- 
ture alloys. 

The great improvement evidenced by 
the increase in strength from one of 
the best prewar heat resistant alloys, 
18-8 Mo, to S-816, one of the best ex- 
amples of the current wrought alloys, 
has been largely a result of exploiting 
our reserve of basic information when 
necessity demanded. 

The postwar years have been marked 
by large scale, coordinated efforts in 
metallurgical research devoted to high 
temperature alloys development, but in 
spite of this unprecedented activity, 
there have been no startling develop- 
ments. A chromium base alloy, 
CM469, has shown some improvement 
as indicated by a 1600-F., 1000-hr. rup- 
ture point on Fig. 1, but the alloy is 
brittle at room temperature and not yet 
castable on a commercial basis. 

Ceramic coating of alloy parts has 
been of specialized value, but has not 
proved to be a permanent protection. 
Solid ceramic turbine blades have, for 
some time, seemed to offer the possi- 
bility of increased operating tempera- 
tures, but their brittleness and low 
resistance to thermal shock have pre- 
vented their extended use in practice. 
Metal bonded ceramics may well be a 
more immediate answer to the use of 
ceramic turbine parts. 

Here again, there is only meagre evi- 
dence to support such a contention, and 
generally the only safe prediction for 
the future is that we must certainly 
know more about the materials already 

► Designing For Conservation — Many 
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of our high temperature alloys are stra- 
tegic because they contain nickel, co- 
balt, tungsten, columbium and other 
materials virtually non-existent in the 
United States. It is doubtful that even 
stockpiling can supply enough of these 
critical constituents to wage another 
successful war. In our zeal to produce 
the best in power and range and beat 
our competitors, we may be inclined to 
brush aside this fact. 

Experience has already shown that 
some parts such as rotors can be made 
to operate cooler than was first antici- 
pated. Design ingenuity on hollow 
blades and cooling ducts can lower tem- 
peratures to the extent of permitting 
materials that will substantially save 
strategic elements. It is likely that many 
parts such as tailcones or even liners can 
be fabricated of low carbon steels coated 

The importance of directing our de- 
sign, wherever possible, to conserve 
critical materials must not be over- 

Witli proper design consideration for 
the limitations of our present alloys, and 
with improving background for under- 
standing these limitations, we should 
be able to effect substantial improve- 
ment in the performance of future 
turbojets and turboprops without re- 
sorting to wishful thinking about the 
Utopian material that would permit un- 
limited power and efficiency with a 
minimum of drafting room labor. 


German Drawings 

Approximately 185,000 captured Ger- 
man aircraft design drawings are now on 
file at Wright-Patterson Air F'orce Base, 
Ohio. 

Of this total, about 60,000 have been 
classified as holding special interest for 
engineers in the fields of aircraft, swept- 
wings. rocket engines and guided 

Drawings arc available to qualified 
government agencies and industry con- 
tractors participating in aircraft research 
and development under government 
contract. 

Originally, about one million draw- 
ings were shipped to Wright Field from 
the Air Documents Research Center in 

It has required more than a year to 
examine and classify these drawings 
with the result that about 60,000 are 
classed as “priority one” and 125,000 
"priority two.” 

Information on the drawings may 
be obtained from Commanding Gen- 
eral. Air Material Command, Wright- 
Patterson Air Force Base, Dayton, Ohio. 
Requests should be directed to the at- 
tention of Central Air Documents 
Office. MCIDXD. 
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Heliograph Traces Rocket Path 

Missile-carried instrument affords valuable record of 
flight attitude. Aids in solution of control problem. 


A motion picture heliograph system 
developed by G. M. Giamiini & Co., 
Pasadena, Calif., lias provided the U. S. 
Signal Corps with what the manufac- 
turer describes as the first complete 
record of what happens to V-2 rockets 
as they streak through outer space. 

The importance of this data to de- 
signers and constructors of missiles is 


emphasized because among the complex 
problems of missile flight, that of accu- 
rate control is a vital consideration. For, 
without accurate guidance, a missile’s 
range, speed, and damage potential are 
of little practical value. 

And in keeping with the growing 
philosophy that ultimately missiles may, 
because of their tremendous offensive 
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and defensive potential, take over the 
function of military aircraft, precise 
control becomes of paramount inrport- 

A rocket is likely to go into unpre- 
dictable gyrations once it is free of the 
sticky envelope of the earth’s strato- 
sphere. It may wobble, spin, turn end- 
over-end. The best-fired and seemingly 
most carefully balanced V-2 may reach 
the peak of its trajectory sliding tail- 
first. 

► Proving at White Sands— By recording 
the attitudes of rockets at i-sec. inter- 
vals throughout their flights, heliograph 
films now give highly accurate informa- 
tion on missile misbehavior at extreme 
altitudes, and constitute a major phase 
of corrective research to assure the suc- 
cess of very-long-range rocket flight. 
Until missile developers learn how to 
keep their vehicles rock-steady in atti- 
tude throughout their trajectories the 
prospect of human-inhabited "space 
ships” must be considered remote. 

Although obscured until now by mili- 
tary secrecy, the Giannini heliograph 
has been in use at White Sands Proving 
Ground since October, 1947, follow- 
ing development of a system originated 
by Dr. W. B. Klemperer for use in ex- 
perimental stages of an Army Ordnance 
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project assigned to Douglas Aircraft. 

► Heliograph’s Function— In a way, the 
heliograph records of erratic rocket be- 
havior must be considered to be a 
“bonus,” for the instruments were in- 
stalled in V-2s primarily for other pur- 
poses. The original job of the helio- 
graph was to gain aspect data which 
would coordinate with the taking of 
other instrumentation data. 

Thus, Johns Hopkins University re- 
searchers used V-2 flights to collect 
vacuum bottle samples of upper air at 
precise altitudes, but they had no way 
of knowing whether the sample bottle 
intakes were exposed directly to the at- 
mosphere or blanketed by some portion 
of the rocket structure at the moment 
of opening. Heliograph records would 
establish the aspect of the rocket and 
position of air sample bottle, at the exact 
moment of opening. 

► How It Operates— While it falls 
within the category of high precision in- 
struments, the heliograph is simple in 
principle of operation. 

Submerged in a rocket fin and view- 
ing the landscape on either side through 
1-mm. lenses mounted flush with the 
skin, it takes motion pictures showing 
relative positions of sun and horizon as 
they would be viewed from the speed- 
ing missile throughout its journey. No 
definition of ground detail is required 
-onlv the horizon line. 

After the recovered film is de- 
veloped. successive picture frames are 
enlarged and superimposed upon a cali- 
brated grid of latitude and longitude 
lines. Involved mathematical compu- 
tations then produce a description of 
the missile’s flight attitude at the 
moment of each photograph. 

In the V-2 installation, three helio- 
graphs are employed, one in each of 
three fins, so that an uninterrupted 
record is obtained even though sun- 
horizon images may be lost to one or 
two of the instruments due to a shift 
of the missile's attitude. 

► Makeup— The instrument is a three- 
component unit— a battery box, armored 
camera c-ase. and an optical box which, 
when installed in the fin, permits two 
conical lenses of original design to fit 
into small openings cut in the skin. A 
flat surface at the apex of the lens cone, 
having flush exposure in the fin aper- 
ture. serves as an "eye” with a vision 
angle of more than 1 50 deg. 

Refracted images of sun and horizon 
are caught on a mat-groimd spherical 
base of the lens. It is this mat surface 
image, continually changing, which the 
electrically operated motion picture 
camera secs through reflecting mirrors 
in the lens box. Each frame of film also 
records the face of a stop watch 
mounted in the optical box. 

Camera and watch are started by elec- 
trical remote control just before the 
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firing, and once the missile is under way 
the record is continuous. 

► Film Disclosures-Viewing the film 
in motion picture sequence induces re- 
actions one might have in riding with 
the missile, according to the manufac- 
turer, and can become startling when 
sun and horizon suddenly begin bobbing 
and whirling with an unforeseen spin or 
tumble of the vehicle. A jolting sweep 
of horizon and sun may mark disin- 
tegration of the missile on its way down. 
A sudden blanking of the film— the end 
of the flight. 

Of particular interest to rocket ex- 
perts is the manner in which heliograph 
records have marked disintegration of 
some V-2s when they “splashed” into 
the upper surface of the stratosphere, 
some 50 mi. up. The impact evidently 
is violent, almost comparable to hitting 
the surface of water at high speed. 

Heliograph records now give tangible 
support to German V-2 theorists who 
proposed during the war that a rocket's 
range might be lengthened appreciably 
by “bouncing” it along the surface of 
the stratosphere in the manner of 
skipping a heavy stone upon the surface 
of water. 

► Interpretation of Data— Recovering 
the camera and its film from the rubble 
of a 30-ft. impact crater is the least of 
the heliograph analyst’s problems. In- 
terpreting each picture involves the 
time at which it was exposed, altitude, 
and exact position of the sun at the 
time of flight. 

Determining a V-2's attitude through- 
out a flight formerly was a tedious job 
for a team of mathematicians. Recently, 
however, this chore, which previously 
consumed up to six weeks in calibration 
of a single flight, has been cased by use 
of an armillary sphere. In effect a 
"spherical slide rule," it is a globe with 
lines of longitude and latitude and hav- 
ing superimposed, graduated, movable 
arcs for reading results directly. 

Recovery of film in good condition is 
due chiefly of immersion of the camera 
in shock-distributing silicone material— 
General Electric Co.'s "bouncing putty” 
-within the armored housing. J, Del- 
monte, Giannini heliograph project en- 
gineer, reports that some cameras have 
been recovered in operable condition, 
and in one instance a recording stop 
watch resumed ticking upon rewinding 
after its 90-mi. drop. 

What makes the V-2s deviate from 
an arrow-true flight? 

To date, no published conclusions 
arc available from the White Sands 
laboratories, and one can only guess 
that once the missile is free of the 
atmosphere, free of stabilizing forces of 
air on the fins and stabilizing thrust 
from the rocket jet, the slightest off-axis 
force might start it spinning or 
tumbling. 
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Theory of the Inversely Tapered Wing 


New configuration may be answer to poor stability of 
swept wing jet fighters and bombers at low speeds. 


By Robert McLarren^ 

The use of sweep to increase the criti- 
cal Mach number of high-speed aircraft 
wings has proved one of the truly sig- 
nificant developments in aeronautical 
history. 

Because pressure distribution over a 
wing is affected solely by the compo- 
nent of the airflow normal to the lead- 
ing edge, the effective "velocity" of the 
flow is only V cos 0, in which V is 
stream velocity and 0 is the angle of 
wing sweep. 

Since the cosine of an angle is always 
less than unity, flow velocity along the 
wing normal to the leading edge is al- 
ways less than that along the chord, 
thereby delaying the initial occurrence 
of shock losses and minimizing their 
effect throughout the range of speed of 
the airplane. 

► Sweep Brings Problems— However, at 
the low end of the airplane speed 
range, wing sweep creates serious diffi- 
culties (Aviation Week, Mar. 8, 1948). 
Sweep assists the spanwise drift of the 
boundary layer towards the tip with 
the result that the layer thickens in this 
region, with accompanying susceptibility 
to premature stalling. 

Effect of this premature stall is to 
cause a serious loss of aileron effective- 
ness at a time when it is most needed 
and create longtitudinal stability diffi- 
culties through a substantial shift in the 
wing center of pressure. 

Considerable work has been done to- 
wards solution of this problem and a 
wide selection of results is available. 
These include the use of slots and slats, 
wing twist, flat plate air separators, varia- 
tions in section, etc., having different 
degrees of effectiveness. 

One of the most recent and most 
promising solutions is the use sf plan- 
form changes involving an inverse wing 
taper— a planform in which the tip 
chord is larger than the root chord. 

The reasons for the improvement in 
stall characteristics attending this 
method are as complex as they are in- 
teresting. 

► Rectangular Planform— Consider, first, 
a rectangular, unswept wing as shown 
in Fig. la. The distribution of lift co- 
efficient along the span of this wing is 
shown in Fig. lb. It will be seen mat 
the value of the lift coefficient continues 
constant along the span from the root 
until effects of tip losses begin to be 
felt. Outboard of this point the lift 
coefficient falls off more rapidly until it 
reaches zero at the tip. 


Fig. lc shows the accompanying 
actual lift distribution along the span. 
Since the chord is constant along the 
span, this curve is identical to that 
shown in Fig. lb. 

► Tapered Wing— Taking the same wing 
area and section, taper is introduced 
and its effect is shown in Fig. 2. An 
infinite taper ratio has been selected to 
illustrate the ultimate effect and Fig. 
2a illustrates this planform. 

Fig. 2b illustrates the substantial 
shift of the lift coefficient distribution 
towards the tip. Theoretically, the lift 
coefficient approaches infinity exactly 
at the tip but the graph illustrates the 
more practical effects in which the lift 
coefficient reaches some high value and 
then suddenly drops to zero. Thus, 
wing taper "loads up” the tip acro- 
dynamically. 

However, the physical result of this 
effect is shown in Fig. 2c showing the 
actual lift distribution on the tapered 
wing. Although the lift coefficient in- 
creases towards the tip, the sharp reduc- 
tion in wing chord towards the tip re- 
sults in the lift distribution shown, in 
which the root carries the greatest load 
and the tip a load that ultimately 
reaches zero. 

It was this favorable load distribu- 
tion that caused stress analysts to advo- 
cate its adoption and the industry to 
broaden its use until today it is safe to 
say all aircraft, with the exception of 
certain lightly-loaded personal types, use 
tapered wings. 

► Taper Drawback— But Fig. 2b also in- 
dicates a serious defection inherent in 
the tapered wing. The dotted horizontal 
line indicates the stalling lift coefficient 
of the basic airfoil section. As the 
wing’s angle of attack is increased, it is 
seen that the first portion of the wing 
lift coefficient distribution to coincide 
with this line is the tip section. 

As this distribution line continues to 
rise, the tip is stalled and this stall 
progresses inboard ultimately to the 
root. Slope of the distribution line is an 
index to the rapidity of the spread of 
the stall. 

However, as stated earlier, the plan- 
form in Fig. 2a illustrates an infinite 
taper so that more moderate tapers pro- 
duce more moderate distribution slopes, 
indicating far more gradual spread of 
the stall. 

► Inverse Taper— It would follow, from 
Fig. 2, that the opposite effect would 
result through the use of inverse taper. 
Fig. 3a illustrates a planform with in- 
finite inverse taper. Fig. 3b shows, in 



Fig. 1. Graphs showing typical distribution 
over rectangular wing. 




Fig. 2. Typical distribution over wing 
haring tapered planform. 
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tion has been shifted towards the root. 

Fig. 3c expresses this effect in terms 
of the actual lift on the airplane and 
illustrates the substantial shift in load 
towards the tip. This paradox obtains 
from the fact that although the highest 
lift coefficients are near the root, this 
area has the shortest chord, with the 
opposite effect existing near the root. 

Again, the dotted horizontal line in- 
dicates the maximum lift coefficient of 
the basic profile, and it is seen that the 
root section stalls first with the tip 
section remaining unstalled until the 
wing has lost its lift. A glance at Fig. 
3c will also show that this unstalled tip 
section also supports the greatest 
amount of lift. 

► Swept Wing— Fig. 4 extends these 
data to the swept wing case. Fig. 4a 
illustrating the rectangular wing or Fig. 
1 swept to an angle of 30 deg. One 
curve. Fig. 4b, is used to show the 
typical loss in both lift coefficient and 
lift along the root section, and the span- 
wise shift of the load distribution. Ref- 
erence to Fig. 2 will show that sweep- 
ing a simple rectangular wing has much 
the same effect as tapering an unswept 

Now, by adding taper to this swept 
wing, the lift coefficient distribution is 
further shifted towards the tip but the 
reduction in area at the tip and its ad- 
dition in the root section relieves much 
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Fig. 4. Graph illustrating typical distribu- 
tion over swept wing. 


of this effect on the problem of the 
structural design of such wings. But 
the aerodynamic effects remain to create 
the stability and control difficulties out- 
lined previously. 

► Sweet). Inverse Taper— It is at this 
point that the deductions obtained with 
the unswept inversely-tapered wing are 
brought into the problem. Fig. 5a illus- 
trates a typical example of a swept, in- 
vcrsely-tapered airfoil. Fig. 5b shows 
how the combination of Fig. 3 and Fig. 
5 produces a span lift distribution not 
unlike that shown in Fig. 1. In this 
design, the lift coefficient has been 
shifted inboard, thereby relieving the 
tip section of its dangerous stalling 
characteristics. 

Throughout this analysis, the simple 
case has been assumed. In actual prac- 
tice a wide variety of other effects are 
brought into play that complicate the 
problem and compromise the simple 
effects outlined. 

For example, the greater chord at the 
w’ingtip will be operating at a slightly 
higher Reynolds number than that at 
the root, reducing the degree to which 
the lift coefficient distribution is shifted 
inboard. 

► Stress Considerations— From the fore- 
going there would appear little wonder 
that acrodynamicists were early at- 
tracted to the inversely-tapered plan- 
form as the solution to the problem of 
tip stall. But to the stress analyst such 
a planform is sheer nightmare. 
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tapered, swept wing. 


The load has been shifted towards 
the tip while the root area has simul- 
taneously shrank to a greatly reduced 

Add to this the necessity for very 
thin airfoil sections, the well-known 
problem of swept wing torsion and its 
effects on load distribution and you 
have an idea of the stressman’s early rc- 

However, like most aircraft design 
problems, this apparent conflict be- 
tween areodynamics and structures can 
be solved with a little cooperation. For 
example, the spamvise load distribution 
can be controlled with some precision 
by the proper selection of profiles and 
section thicknesses along the span. 

Not only does this provide some re- 
lief to the problem of structural design 
but it can produce a sloping maximum 
lift coefficient line so that the angle of 
attack of the initial stall can be located 
at a more desirable spamvise point. 

It is in these design compromises that 
the degree of effectiveness of this new 
method of controlling swept wing stall- 
ing characteristics is established. In 
many cases it is entirely possible that no 
aerodynamic benefits will accrue at the 
same time that structural penalties arc 
being paid. High speed characteristics 
of the wing can be greatly impaired by 
improper selection of taper ratio, aspect 
ratio, spanwise profile variation, twist, 
etc. But there remains little question 
that, properly used, inverse wing taner 


can comprise a broad step forward in 
solving trie problems of the swept wing 
at low speeds. 

The U. S. Air Force, at least, is will- 
ing to give it a try, and the Republic 
XF-91 supersonic fighter is now at 
Muroc Air Force Base, Calif, awaiting 
its first test flight. 

The tiny craft is powered by both a 
Ccneral Electric J-47A turbojet engine 
and two types of rocket motors for high- 
speed acceleration. 

The J-47A engine develops almost 
6000 lb. thrust with water injection. 
Alternately, the engine may be an Alli- 


son J-35, producing 5500 lb. thrust with 
water injection. 

Span of the craft is about 30 ft., 
length is more than 45 ft. Weight is 
15-20,000 lb. 

Its wings feature inverse taper that 
may not only enable it to fly faster than 
any other combat aircraft in the world 
but to takeoff and land slowly under 
perfect control of the pilot. 

If its flight tests prove this to be the 
case, then the simple expedient of “turn- 
ing the wing around" on the fuselage 
will assuredly receive wide application 
in the future. 


why CHICAGO & SOUTHERN likes 

EDISON FIRE DETECTION 

. . have the utmost confidence in it... ” 




“IIIE have been using the Edison Aircraft Fire Detection 
V V System on our planes for over a year,” writes Mr. Jones, 
"and have the utmost confidence in it as a means of fire de- 
tection. The installation of this system further emphasizes 
Chicago and Southern’s policy of equipping its planes with 
the best flight equipment available."* 

Edison Fire Detection is used on the major U. S. airlines 
and has been approved bv the U. S. Air Force for all recipro- 
cating engine installations. 
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OPERATIONS OF THE SCHEDULED AIRLINES IN 1948 


M ORE progress was made during 1948 in almost every 
phase of scheduled airline operations than in any 
year in the history of the industry. 

The industry profit-and-loss sheet, which was seri- 
ously depressed in 1947, showed genuine recovery and 
it was estimated that, when final figures are in, the 
industry might conclude 1948 with a $2 million to $5 
million loss compared with a loss of nearly $22 million 
in 1947. 

Spectacular improvement was made during 1948 in 
airline schedule dependability; the safety record was 
one of the three best in 13 years; passenger relations 


and air parcel post set new marks; and the phenomenal 
growth of air freight continued both in volume and 
service to shippers. 

The scope of the scheduled airlines' operations is il- 
lustrated by the fact that the estimated number of 
arrivals and departures completed at airports through- 
out the country in fiscal 1948 exceeded 3,052,000, an 
average of nearly 8400 takeoffs and landings per day, 
slightly more than 348 per hour, or almost one every 
ten seconds. Only four of the 3 million operations re- 
sulted in fatalities to passengers. 

Finance — It was estimated that an increase of 13 
percent over 1947 gross revenues would be shown in 


Chart, illustrating total domestic and international revenue miles flown, demonstrates growth of air transport 
during the last 17 years. First bar (1932) represents 51,171,887 revenue miles flown; last bar (1948), 436,569,000. 




the final 1948 figures for the scheduled airlines of the 
United States. These include domestic trunk and feeder 
lines and U. S. flag international carriers. 

Operating expenses for the lines increased approxi- 
mately 10 per cent in 1948. 

The total gross revenue of the scheduled airlines for 
1948 was estimated at $643,542,000 and total operating 
expenses at $650,277,000. If the nearly $5 million in 
retroactive mail pay, announced by the Civil Aero- 
nautics Board in December, .is indicated in 1948 reve- 
nues, total industry loss would be reduced to about 
$1,735,000. 

From 1941, the last prewar year, to the present time 
airline assets have expanded more than five times. 
However, during this same period long-term debt has 
risen from approximately $1.5 million to more than 
$173 million. The greater part of this increase has been 
in the last three years and is accounted for by the 
replacement of older equipment with newer and more 
economical types. The first full postwar year, 1946, 
saw rapid airline expansion of assets both in flight 
equipment and other operating property. There are 
many among air transport men who believe that the 
present equipment is likely to remain substantially 
unchanged for the next few years and that correspond- 
ingly there may be but a small increase in total assets 
or in long-term debt within the near future. 

Operational Improvements-For the first time, during 
1948, it was possible to measure the effects of several 
programs developed by the Air Transport Assn., the 
military and the Civil Aeronautics Administration for 
the betterment of airline operations. 

These programs include the installation of the Instru- 
ment Landing System, the Ground Controlled Approach 
System, high-intensity approach lighting, very high 
frequency radio communications, and various other 
modern navigational devices. 

Results of these programs in 1948 are shown in the 
following facts: 

Flight cancellations due to weather below acceptable 
operating limits were reduced by 50 percent; delays 



During the winter period 1946-47, a total of 4582 
scheduled flights were delayed at LaGuardia due to 


traffic congestion. In the same period a year later (1947- 
48), only 555 flights were so delayed, an elimination of 
88 percent of all flight delays for this reason. 

The average time per aircraft delayed at LaGuardia 
was reduced during the year from 33 minutes to 11 
minutes. The airport capacity at LaGuardia was in- 
creased from 10 planes in and out per- hour in 1947 to 
30 per hour in 1948. 

New to this edition of Facts and Figures are tables 
on domestic airline aircraft utilization. Close analysis 
of the table showing average miles flown per day by the 
various types of aircraft employed by the domestic air- 
lines gives an excellent picture of utilization during the 
war of the DC-3 and the increasing use made in the 
postwar period of the newer types of aircraft. Between 
1939 and the peak war year of 1944, daily mileage flown 
by DC -3s increased more than 62 percent. On the other 
hand, the DC-6 has increased its daily miles by 32 
percent in two years and the Constellation by 54 percent 
in three years. 

Safety — During 1948 there were four accidents on 
scheduled domestic airline routes, involving 83 pas- 
senger fatalities, while in 1947 there were five accidents 
involving 199 passenger fatalities. 

The domestic scheduled airline record for 1948 was 
1.4 passenger fatalities for each 100 million passenger 
miles (equal to one passenger flying around the earth 
at the Equator 4000 times) compared to 3.2 passenger 
fatalities per 100 million passenger miles flown in 1947. 

The U. S. flag international carriers completed the 
year with one accident on scheduled flights, involving 
20 fatalities. This gave the international carriers a rec- 
ord of 1.06 passenger fatalities per 100 million passenger 
miles, compared with 1.08 in 1947. 

Traffic - Total revenue passenger miles declined, 
during 1948, approximately 1.3 percent, with domestic 
airlines showing a decrease of 3.5 percent and inter- 
national carriers an increase of 4 percent. Total revenues 
for passenger traffic in 1948 gained approximately 
7 percent. 

Revenue passenger miles for 1948 totaled 7,768,786,000 
as compared with 7,867,138,000 for 1947. 

The total operating revenues for 1948 were $643,541,- 
849 as compared with $569,940,600 for 1947. Total oper- 
ating expenses for 1948 were $650,277,263 as compared 
with $591,741,861 for 1947. 

The scheduled domestic airlines continued to increase 
their portion of the first-class travel market in 1948, 
their percentage being nearly 35 percent as compared 
with approximately 32 percent in 1947. 

The number of planes in the domestic airline fleet in 
1948 increased from 810 in 1947 to 862 in 1948, and the 
average available seats reached 32.1 per plane as com- 
pared to 29.93 in 1947. The domestic lines carried 13,002,- 
000 passengers in 1948 a total of 337,872,000 revenue 
miles for a daily average of revenue miles flown of 
925,677. 

The U. S. flag lines operating internationally in- 
creased their fleet from 154 planes in 1947 to 203 planes 
in 1948, They carried 1,324,000 passengers a total of 
98,697,000 revenue miles for a daily average of revenue 
miles totaling 270,403. 

A new Universal Air Travel Plan which enables trav- 
elers to buy air transportation on credit almost any- 
where in the world, was inaugurated on Oct. 1, 1948 by 
agreement between the international airlines and the 
domestic airlines of North America. 

According to terms of the plan, a credit card secured 
from one airline will be honored for transportation by 




any of the approximately 100 scheduled airlines 
ing in the U. S. and throughout the world. 

Air Mail, Air Express and Air Freight - In 1948, as 
in 1947, conspicuous increases were shown in the trans- 
port of commodities by both air express and air freight. 
The ton miles of express and freight for domestic trunk 
lines and international U. S. flag carriers were estimated 
at 144,700,000 as compared with 96,638,000 in the pre- 
ceding year - a gain of almost 50 percent. 

Domestic air freight alone showed a gain of almost 
100 percent from 35,213,590 ton miles in 1947 to 68,760,- 
000 in 1948. 

Air mail ton miles rose from 36,413,000 in 1947 to 
44,159,000 in 1948. 

The December 1948 volume of domestic air mail was 
2 3 /4 times the volume of domestic air mail in September 
1946, the last month of the 8 cent rate. The volume in 
December 1948 also was approximately 12 per cent 
higher than the wartime peak of air mail which was 
reached in March 1945. The unusual rise in air mail 
volume, as indicated in the December figures, was due 
to the increasing acceptance of air mail by the public, 
and to a consistent growth in the use of air parcel post. 

Air Cargo, Inc. -Provision of ground transportation 
service for the pick-up and delivery of air cargo at the 
hundreds of points served by the scheduled airlines 
throughout the United States was completed during 
1948 by Air Cargo, Inc., the airlines' freight organiza- 

Air Cargo, Inc. now directly provides service at prac- 
tically all points served by more than one airline. 
Smaller cities adjacent to points directly served by the 
air carriers but included in the door-to-door pick-up 
and delivery pattern total over 2000 additional points. 

Features of the Air Cargo, Inc. program include down- 
town terminals for shippers’ convenience in practically 
every city now served, and expedited special service 
when required by shippers. Air Cargo, Inc. now has 
approximately 700 vehicles used daily in air cargo pick- 
up and delivery for the scheduled airlines. 

Air Cargo, Inc. also set up during the year contracts 
with a number of national trucking organizations which 
provide for joint air-motor carrier transportation in 
many states and involving more than 5000 motor carriers. 

Of the total operating revenues of the airlines for 
1948, it is estimated that passenger traffic contributed 
77.37 percent; mail 15.5 percent; freight and express 
7.13 percent. 

Planes and Equipment-Many airlines virtually com- 
pleted their delivery programs of new planes during 
1948. Scores of new-type Lockheed Constellations, 
Douglas DC-6s, Convair 240s and Martin 202s made 
their appearance on the nation’s airways and added new 
standards of speed, convenience and comfort for air 
travelers. Boeing’s new double-deck Stratocruiser is 
scheduled to begin operations on several of the airlines 
during 1949. 

Nearly all of the scheduled airlines added many items 
of new equipment, improving seating and lighting com- 
fort, air conditioning and other devices affecting pas- 
senger relations during the year. Air terminals and 
hangars were constructed and improved, food services 
expanded and bettered, cargo handling facilities of all 
kinds installed and broadened. 

Airports-There were an estimated 6100 civil airports 
in the United States at the end of 1948, ah increase of 
16 percent from the 5258 at the beginning of the year. 
Certificated airline stops totaled 773, of which 249 had 
not begun operation because of incomplete construction 
and other factors. 



Scheduled airline use of the nation’s airports was 
estimated at 16.3 percent as compared to 17.2 percent 


From the record of 1948 it would appear that the 
postwar readjustment period was about over for the 
airline industry. It has been the most trying period in 
the industry's lifetime. 

None can say that the airlines failed to meet the 
tremendous problems produced by the circumstances 
of the 1945-1948 period with courage and determination. 
Their comeback was a tribute to the type of free-enter- 
prise management which has made commercial aviation 
the strong, competitive business it is. 

With the addition of many new planes, with the con- 
tinuing improvement of airline navigation and traffic 
control facilities, the commercial industry has been 
strengthened as an important element of national se- 
curity. In case of emergency conditions, such as it met 
with such success during the early years of the last war, 
the industry new stands ready to offer the military 
approximately ten times the lift-capacity it had in 1941. 
In the growing stature of the Air Age, this component 
of the airline industry cannot be over-emphasized. 

The air navigation and traffic control facilities, which 
the airlines, the military, and the civil aeronautics 
agencies have implemented during the past year at 
great expense, also are immediately available for mili- 
tary as well as commercial use, either to be integrated 
into the existing military system or to operate inde- 
pendently on a complementary basis. 

The year ahead portends continuing progress in 
many branches of airline operations and management. 
Already very encouraging results are showing in the 
form of increasingly profitable business, as well as in 

During 1948 the time required for many regularly 
scheduled flights was reduced again and again by the 
carefully tested new planes which were put into ser- 
vice. And flights were more comfortable and more regu- 

The airline industry takes pride in the knowledge 
that, because of its own initiative and because of the 
cooperation it has received from civilian government 
agencies and the military, the United States continues 
to lead the world in commercial air transportation. 

Our contribution to national defense should never 
be overlooked. 

E. S. Land, President 
Air Transport Association of America 
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DOMESTIC AIRLINE REVENUE PASSENGER MILES BY MONTHS 


(in million.) 


January 69.048 

February 75,168 

March 85,899 

April 103,512 

May 122,810 

June 130,760 

July 1 36,726 

August 146,813 

September 1 47,573 

October 141,306 

November 106,618 

December 103,352 

TOTAl 1,369,585 
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PASSENGER FATALITIES 


Scheduled Airline Passenger Fatalities 


1932 19 

1933 8 

1934 17 

1935 15 

1936 44 

1937 40 

1938 25 
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1940 35 

1941 35 
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3.6 115 
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1.06 103 


COMPARATIVE TRANSPORTATION SAFETY RECORD 


Passenger Fatalities and Rate of Passenger Fatalities 
per 100 , 000,000 passenger miles 


1941 1942 1943 1944 1945 1946 1947 1948 




AIRPORTS BY CLASSES • (AS OF DECEMBER 31) 
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DOMESTIC AIR CARRIER OPERATING EXPENSES 
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A 







AIR MAIL POSTAL REVENUES 
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AIR MAIL, MILES AND PAYMENTS 
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AIRCRAFT UTILIZATION 
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DOMESTIC 
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ROUTE MILEAGE AS OF DECEMBER 31, 1948 
INTERNATIONAL FEEDER 
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DOMESTIC AIRLINES 


Planes Per Day 
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AIR TRANSPORT ASSOCIATION OF AMERICA 


Team-work for progress is the objective of the 
Air Transport Association of America. Its activi- 
ties range from development of safety to study of 
legislation; from economic surveys to analysis of 
operating costs; from development of better air 
terminals to the full promotion of air transport by 
the public. Through ATA the experience and at- 
tainments of individual airlines are quickly com- 
bined to the advantage of all. Through ATA the 
efforts of eight government agencies and four 
private agencies are welded into unified action for 
the benefit of the travelling public and the na- 
tional welfare. 

The ATA is the cooperative industry organiza- 
tion founded in 1936 and composed of the United 
States Flag Airlines certificated by the Civil Aero- 
nautics Board for scheduled service over regularly 
established routes. The operations of the member 
carriers are domestic, territorial, and international 
in scope. Their field covers the transportation of 
passengers, property and mail by aircraft. The 
Association concluded the year 1948 with 31 mem- 
bers operating in and from the United States; 
together with two associate members in Canada 
and two associates in Latin America. Nine mem- 
bers are local service airlines which are duly 
certificated regional carriers. 

OFFICERS 


Emory S. Land President 

Robert Ramspeck., Executive Vice-President 

M. F. Redfem Vice President-Traffic, and Secretary 

Milton W. Arnold Vice President, Operations & Engineering 

John W. Thompson Vice President, Director of Information 

Stuart G. Tipton General Counsel 

Joseph Hintersehr Treasurer 


AVIATION WEEK Is honored to present the Air 
Transport Association's 10th Annual Edition of “Little 
Known Facts’’ about the airlines. These vital Facts 
and Figures depict the development and progress of 
air transport throughout the years and have been 
assembled by ATA from revised CAB data on the air 
carrier Industry. 
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OMNIDIRECTIONAL RANGE 
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A national program... a superior 
all weather navigational facility 
for all aviation ... a first 
project at Collins . 
now! 

iH H 


Rapid progress toward successful completion of 
the ODR system of radio navigation in the United 
States is a prime example of Government-Industry 

The CAA designed and installed the national net- 
work of ODR stations— 300 operating now— 200 

subsidiary, wrote the aircraft equipment specifica- 
tions. Collins, leading its field, designed and built 

A thousand Collins sets have been ordered by fore- 


most airlines, government agencies and individuals 
. . . one half of these have been delivered . . . current 
deliveries, 30 per week. The complete job was done 
—receivers, power units, instruments, test equip- 
ment, antennas, accessories for all types of installa- 
tions. They are on the production line, ready, tested, 
CAA type certificated. , 

ODR has arrived. If you operate airplanes for 
business or pleasure, you need ODR airborne equip- 

quiries based on your requirements. 


Collins 51R-1 VHF (108 — 136 me) 280 channel navigation receiver, 
box. j(!^| Omni-bearing selector. Deviation indicator. (^2^ 

magnetic indicator. Omni-bearing indicator and power unit mounted 


Control 

Radio 
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Behind the Scenes 


Every time a bulging C-5 4 sets down a nine-and-a-half ton load of flour or 
macaroni at Tempelhof on the Berlin Airlift, four Hamilton Standard 
propellers have just finished revolving a hundred thousand times each. 
In an average day’s operation of the Airlift, that means more than half 
a billion propeller revolutions. 

What’s so exciting about that? 

The exciting thing is that there’s nothing exciting about it. What we 
mean is that the propellers don’t break — they just keep rolling along. 
Yet according to all the laws of the Medes and the Persians, they should 
break — because of fatigue. 

Fatigue, as you probably know, means progressive failure due to repeated 
stress. You may not know that fatigue is responsible for most of the 
fractures that occur when metal is stressed. 

And in a propeller, loads are high, materials are light, and vibration is 
always present. So, every time a propeller turns over, vibration is insidi- 
ously and relentlessly jiggling away, trying to allow old man fatigue to 
cause a failure. 

Why doesn’t he succeed? 

Because we have been just as relentlessly tracking him down in our labora- 
tories. We’ve spied on him with microscopes and cameras, we’ve measured 
him by electricity, we’ve X-rayed him, we’ve studied his behavior under 
conditions of bitter cold and blazing heat. 

Here in the Hamilton Standard laboratories, a staff of some 20 specialists 
has devoted all its time for many years to the study of fatigue and its re- 
lated problems. In collaboration with designers, metallurgists, production 
experts and others they have found the answers to many of these problems. 
They have played an important part in reducing failures to the vanishing point. 

Our continuing study of fatigue, of course, represents only one phase of 
the complex task of designing, developing and producing Hamilton Standard 
propellers. But already it has contributed heavily to the dependability of 
modern aircraft that makes possible such magnificent performances as the 
Berlin Airlift. And every day it is helping us to design safer, lighter, more 
efficient propellers to meet the requirements of the future. 
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IN TESTING A PROPELLER BLADE, HOW MANY 
VIBRATIONS A DAY ARE IMPOSED UPON IT? 



WHICH HAS THE MOST EFFECT UPON THE 
FATIGUE STRENGTH OF A PROPELLER? 



WHICH OF THESE THREE THINGS DO 
WE USE IN OUR FATIGUE 
TEST LABORATORY? 

| | Shotgun? . A; 

I | Railroad Ballast? ^yjl 
□ Sea Water? 



HOW MANY RADIO STATIONS ARE THERE 
IN HARTFORD? - 

“Vi 


HAMILTON STANDARD PROPELLERS 

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, CONNECTICUT 
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"Give us the tools ...” 

Now is the time to 
FIGHT SOCIALISM 
in Washington 


Do we want to follow Britain down the economic 
skids? 

We Americans face that question today. For we 
are being advised by Administration economists 
in Washington to take the course which destroyed 
Britain industrially. It is the temporarily easy 
course of cutting down expenditures for tools in 
order to have more things to consume right away. 

The President's Council of Economic Advisers 
tells us we are spending too large a part of our 
national income on new tools and equipment. A 
larger share, they say, should go for goods and 
services used directly by consumers. 

Before we take that advice, let us look at Bri- 
tain. When the British once allowed their indus- 
trial plants and equipment to run down — they 
started down a dreary road to industrial stagna- 
tion and decay. 

British industry once ruled the world. Low pro- 
duction costs enabled it to undersell all competi- 
tors. Efficiency gave British workers the highest 
living standards anywhere. 

Now all that Britain has between it and eco- 
nomic disaster is pluck and American aid through 
the Marshall Plan. 


The British people are living poorly — still on 
rations and in austerity. With practically everyone 
working, and working longer hours than we do in 
the United States, they cannot produce enough to 
pay for the raw materials and food they must 
import. 

How did Britain get in this fix? 

The story is complicated. British sacrifices in 
two wars play a tragic part in it. But another fact 
also stands out: 

Britain began to go downhill even before World 
War I — when British industries allowed their 
plants and equipment to grow obsolete. 

Once that process started, it grew steadily 
worse. By 1929 the share of Britain's national 
income being plowed back into capital invest- 
ment had shrunk to less than two-thirds of what 
it had been twenty years earlier. We were putting 
twice as big a share of our national income into 
capital goods at this same time. 

Skimping on capital equipment — on new plants 
and new tools — put the skids under industrial 
Britain. 

World War II only speeded up a process already 
well under way. 
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British industry today shows the results of its 
failure to keep up to date. Here are three examples 
found by Dr. Laci Rostas, Britain’s leading au- 
thority on measuring workers’ productivity: 

An American produces jour times as much pig 
iron as his British counterpart. 

He produces more than four times as many 

In all industry, on the average, an American 
produces almost three times as much. 

The real reason is the American’s better tools. 
The British are struggling with equipment that is, 
on the average, forty years old. 

Britain once had a big head start in industrial 
equipment. But she let it slip away. And as it went, 
Britain's industrial and political leadership slipped 
with it. 

How could British leaders have slept while all 
this happened? 

This, too, is a complicated story. But parts of 
it stand out clearly: 

1 . British business men put in more time per- 
fecting cartels to avoid competition than they 
did in improving their plants and equipment to 

2. British labor leaders concentrated on sharing 
the work and sharing the wealth — rather than do- 
ing the job necessary to have enough wealth to 
make the sharing worthwhile. 

3. British governments taxed away the means 
to buy new equipment. By steadily increasing per- 
sonal taxes, they undercut the ability of individuals 
to invest in new equipment. Finally, they took 
away the incentive to get new equipment by pro- 
gressively taxing away any returns on it. 

4. Farseeing socialists smiled all the while, 
knowing that as private industry more and more 
lacked the tools to do a progressive job, they would 
have their chance to run the country. 

Now, with Britain’s fate in their hands, the so- 
cialists are trying desperately to stem the nation’s 
economic decline by rebuilding its industrial plants 
and equipment. 



They are making a little headway, but not 
enough. There are several reasons. One is that 
Britain must export most of the new equipment 
she can make. A nother major reason— increasingly 
important for her future— is that money needed to 
renovate Britain's run-down industry is taxed 
away to support welfare programs. The (London) 
Economist grimly puts it this way: 

“The importance of the function of saving has 
only been discovered now that the means of saving 
have largely been destroyed.” 

Our own Federal and State governments, too, 
have dangerously whittled away incentives. They 
have more than tripled tax rates on personal and 
corporation incomes in the last twenty years. Now, 
the President proposes to do more whittling. 

If the United States is not to go Britain’s way, 
we must preserve our incentives to save and to 
invest in industry. 

If the United States is to progress, we must con- 
tinue to build up our industries. 

The President’s Economic Advisers say we can 
slow down. But the McGraw-Hill survey of “Busi- 
ness’ Needs for New Plants and Equipment,” re- 
ported in the previous editorial in this series, pro- 
duced facts to the contrary. It showed that indus- 
try now plans —if it can get the money— to spend 
S55 billion in the next five years for new plants 
and new tools. Moreover, it showed industry's 
needs for new facilities are large. 

By cutting down the incentives to save, by giving 
soothing advice that we do not need to save so 
much, Washington is pushing us toward Britain’s 
way— the route via industrial stagnation to social- 
ization. 

Before we skid too far, we should pull up short 
and ask ourselves: Do we want to go Britain’s so- 
cialistic way? 

There still is time to say. “No.” 



President. McGraw-Hill Publishing Company, Inc. 
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NEW AVIATION PRODUCTS 

Simplify Prop Reversing Control 

New device designed to afford increased reliability; less 
weight, lower installation costs are features. 


A control unit for reversing propel- 
lers which replaces present reversing 
control switches, has been developed at 
Consolidated Vultcc Aircraft Corp. 
The simplified device is designed to 

C erform all the operations accomplished 
y the multiple control relay installa- 
tion now in use and to eliminate all 
reversing control relays. It is reported 
to increase reliability of prop reversing 
systems and afford savings in weight 
and installation costs. 

► Mechanical Switch— Although de- 

veloped for use on Convair-Liners, the 
unit is adaptable to any craft using con- 
ventional reverse pitch props. 

It consists of a mechanically operated 
switch for reversing and unreversing 
operations and a coil-operated method 
for cutting off the reversing mecha- 
nism when the prop is in full reverse on 
Hamilton Standard installations and in 
positive pitch when unreversing on both 
Hamilton Standard and Curtiss Electric 
units. An actuating arm on top of the 
device is operated by a cam in the 
throttle system. 

Because the device is mechanically 
Operated, voltage required for coil func- 
tioning is considerably less than that 
required by conventional systems. This 
feature is intended to afford increased 
reversing dependability for a wide range 
of operating voltage. 

► Tests Underway— Size of the unit is 
practically the same as that of control 
switches now installed. All wiring for it 
is available at existing switch installa- 



tions. Screw-type wire terminals for 
connection are located in a recessed 
block at the bottom and covered by a 
protective plate to prevent entry of 
foreign matter which might cause faulty 
operation of the prop. 

Convair is presently testing a unit 
which eliminates eight reversing control 
relays for Hamilton Standard props. 
Mearing the test stage is another unit 
to eliminate six relays on Curtiss Elec- 
tric propellers. 

The control was invented by L. J. 
Bordelon, Convair chief flight engineer, 
who also developed the automatic prop 
feathering system installed on the 

Airite Products Co., Los Angeles, 
Calif., is licensed to manufacture the 
control. 



Lightweight Tube Union 

Designed to meet need for lighter 
weight connections in aircraft fuel lines, 
1900 Series tube union made bv Rovlyn 
Inc., 718 W. Wilson Ave., Glendale'?, 
Calif., is used with flared tube ends and 


consists of metal seal ring, two sleeves, 
threaded clamp ring and mating coup- 
ling nut incorporating visual inspection 
ports. Fast assembly is achieved via 
single threaded connection intended 
for use with standard commercial span- 
ner wrenches. Unit is available in if. 2, 
?, and Tin. sizes, in aluminum alloy or 
steel. Claim is, that compared to con- 
ventional AN union, aluminum coup- 
ling affords weight saving of 5 lb. in 


Aids Acceleration Studies 

Accelerometer tube DDR100, for ac- 
curate measurement and recording of 
acceleration by electronics is offered by 


Milliard Electronic Products, Ltd., 
Century House, Shaftsbury Ave., Lon- 
don W.C.-2, England. Device is basi- 
cally similar in construction to all-glass 
valve of loctal type, and may be 
mounted in any attitude. This feature, 
coupled with tube’s high output and 
response at low and zero frequencies, 
is stated to enable advantageous use as 
low mass pick-up for measuring and 
recording acceleration and vibration of 
high velocity elements. Chief advantage 
resulting from high output tube is ob- 
servation and recording of acceleration 
without necessity for special high gain 
amplifier in some flight tests. Unit, 
also applicable for measuring and re- 
cording vibration and displacement ve- 
locity, is double diode with anodes 
elastically supported so that anode im- 
pedance is varied when tube is subjected 
to acceleration. Frequency range over 
which response to sinusoidal accelera- 
tion can be considered independent of 
frequency is 0 to 250 cps. Resonant 
frequency is 1 kc./sec. and maximum 
acceleration range is 100 G. Tube is 
designed for heater voltage of 6.3 and 
maximum anode voltage of 10. Seated 
height is 2.48 in. 



For Flight Measurements 

Data recorder mechanism. Type 
MR-4, produced by Cook Research 
Laboratories, 1457 Diversey Parkway, 
Chicago 14, 111., is designed for use 
with suitable coupling equipment and 
sensing instruments as a complete re- 
cording system. Small size (S X 31 X 
24 in.) and light weight (24 oz.) make 
it especially suitable for applications re- 
quiring measurement of such factors 
as accelerations, stresses, temperatures, 
pressures, vibrations, etc., in airborne 
equipment, flight testing, and guided 
missile work. Stated to be capable of 
withstanding shock accelerations up to 
75 Gs, device uses magnetic tape to 
store variable or transient data for later 
re-running and analysis. It is minatnre 
1 3-channel unit, includes one reference 
frequency oscillator plus 12 informa- 
tion channels and has recording time 
of 21 min. 
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from low and humid. ..to high and dry 


No. 342 DURAL COATING PROTECTS 


ELIMINATES FREQUENT POLISHING! CUTS MAINTENANCE COSTS! 


"Our Flight 61 often leaves sea-level Houston — temperature: 75°, humidity: high — 
and lands at 7,000-feet-high Albuquerque in zero weather and very dry air. Despite 
these quick-change conditions, the polished surfaces of our DC-3s are protected from atmos- 
pheric corrosion for 6 to 12 months . . . thanks to Glidair No. 342 Dnral Coating!” 

That’s how Mr. Harold B. Seifert, Vice President of Operations, Pioneer Air Lines, Inc., 
describes the all-weather performance of new Glidair Dural Coating. . 


Enjoy the advantages of fewer polishings, lower maintenance costs by applying this 
clear, resinous coating to your planes. It’s easily sprayed on polished dural, pro- 
viding a light, smooth, protective film that dries dust-free in 5 minutes. One gallon 
coats 650 square feet. Does not peel or yellow. 

Want more details? Write to 

THE GLIDDEN COMPANY 

Aviation Sales Headquarters • Cleveland 2, Ohio 



GLIDAIR ( ydkMijjtjiMfu'.i jt 
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FINANCIAL 


Outlook Good for Growth Capital 

Aircraft builders expected to have little difficulty obtain- 
ing funds to meet sudden growth requirements. 


Current capital requirements of the 
aircraft industry are producing assorted 
stresses and bulges in the finances of 
individual companies. 

A number of aircraft builders holding 
relatively large military contracts have 
resorted to bank loans and sought larger 
advances from the Air Force and Navy. 
But in a few instances, net working 
capital is far in excess of requirements 
to finance current backlogs. 

There is no exact formula to deter- 
mine the amount of working capita] an 
aircraft company should have to finance 
a given volume of business. The pecul- 
iar contracting nature of aircraft manu- 
facture makes the industry unlike any 
other standard business where ratios 
and measures are commonplace. 

► Highs and Lows— It is obvious, for 
example, that a working capital of more 
than SI 00 million is excessive in financ- 
ing a backlog of less than $150 million, 
which is the situation of one company. 
By contrast, another company with a 
current backlog estimated at $255 mil- 
lion last reported net current assets of 
more than $51 million. A third last 
reported working capital of about $92 
million against an estimated backlog of 
$555 million. 

Despite the present demoralized con- 
dition of aircraft securities, the industry 
should have little difficulty in obtaining 
capital to finance any sudden expansion 
of production. The re-appearance of 
large U. S. orders, together with the 
hope of profitability can restore excel- 
lent credit ratings to the industry almost 
overnight. 

Prior to the war, the aircraft industry' 
enjoyed very simple capital structures. 
In most instances common stock repre- 
sented the sole capitalization. From 
1955 through 194-1, every company was 
able to obtain additional equity capital 
through public financing. 

This was done by selling convertible 
preferred and common stocks as market 
conditions dictated. I Ins was highly 
feasible as the group had wide popular 
appeal as a "growth" industry with its 
sales showing a strong upward trend. 
This new financing was adequate to 
meet working capital requirements and 
cover immediate losses. As long as 
favorable earnings prospects prevailed, 
there was little difficulty on the part 
of any of the companies in successfully 
accomplishing public financing. 


► Sales vs. Investment— During the war 
tremendous volume of sales were han- 
dled on a relatively small amount of 
equity capital. For instance, the peak 
sales of $8,205,847,000 billed in 1944 
by the old-line aircraft manufacturers 
were realized with an average equity in- 
\estmcnt of only $420,247,000. This 
condition made for considerable lever- 
age in earnings on net worth. 

This huge volume of sales on limited 
net worth positions was greatly facili- 
tated by a combination of factors. Ad- 
vances from customers, principally the 
government, provided much working 
capital. Notes and loans payable were 
another important source of funds. The 
loans were primarily of the “V” type 
and in view of their outstanding success 
may again be applied should the need 

► “V” Loans— This financing instru- 
ment was authorized through an execu- 
tive order issued in March, 1942, by 
President Roosevelt, based on the War 
Powers Act of 1941. As a direct result. 
Regulation V was issued by the Board 
of Governors of the Federal Reserve 
System to control the operation of this 
form of financing. 

Among other provisions, commercial 
banks made the loans but were guar- 
anteed against loss up to a stipulated 
percentage, usually about 80 percent, 
through the Federal Reserve Banks. 

There was no limit on the size of the 
loan. For example. General Motors 
Corp. had an agreement covering a 
billion dollars. But very little of this 

These loans did not preclude cash 
advances being made by the War and 
Navy departments to contractors. How- 
ever, it was far more desirable to have a 
line of credit constantly available rather 
than be dependent upon the time-con- 
suming process of securing advances 
from the services. 

Commercial banks were free to as- 
sume the entire risk of these loans, if 
so inclined. In fact, the more of the 
loan that remained unguaranteed, the 
greater the profit. Regulation V pro- 
vided for a graduated scale of fees, in 
terms of a percentage of interest pay- 
able by the borrower, which the com- 
mercial bank was required to turn over 
to the guarantor agency in considera- 
tion for the assumption of the risk in- 
volved, Most banks were inclined to 


and were delighted to pay the small 
premium for the insurance thereby 
afforded them. 

Tire "V" loans further acted as a 
safety valve against abrupt contract 
terminations and greatly facilitated the 
liquidation of portions of inventories. 
This regulation expired with the termi- 
nation of most of the provisions of the 
first War Powers Act. 

Tire entire "V” loan program ac- 
cumulated a wealth of experience with 
most technical procedures well defined. 
Official sources expect to implement 
this same instrument as a constructive 
financing aid should the need again rise 
for a similar procedure. 

► Term Loans— In the meantime, term 
bank loans are being adapted to finance 
special capital requirements of a number 
of aircraft companies. Under this form 
of financing, a bank or a group of banks 
arrange a revolving credit available dur- 
ing a short period. At the expiration of 
that short period, the total of the loans 
so drawn arc funded, generally on a 
three- to five-year basis. In other words, 
the aircraft builder amortizes the loan 
over the term specified. 

The Reconstruction Finance Corp. 
continues as a major factor in furnish- 
ing financial assistance when such aid 
is not forthcoming from regular com- 
mercial banking channels. Recently, 
the RFC advanced Glenn L. Martin 
Co. an additional $2,800,000 evidenced 
by 4 percent secured notes due Jan. 15, 
1950. At the year-end, the company 
showed previous indebtedness to the 
RFC amounting to $16,422,047. at the 
same interest rate and with maturities 
adjusted through 1950. A few years 
ago, the Guaranty Trust Company of 
New York advanced a loan to Martin 
but the RFC subsequently replaced this 
advance with a larger one of its own. 

With the industry forced to carry in- 
ventories for longer periods than first 
anticipated, bank credits have appeared 
necessary. For the most part, normal 
commercial banking associations have 
provided whatever credits have been 
required. 

It is noteworthy that labor, material 
and overhead costs are currently run- 
ning at a rate more than double that of 
prewar levels. Experimental and devel- 
opment costs are estimated to average 
ten times that of prewar levels. This 
factor emphasizes the need for increased 
capital resources. 

While banks have been cautious in 
their recent attitudes toward the aircraft 
industry, as long as the backlogs appear 
secure, the quality of the managements 
satisfactory and the prospect for earn- 
ings encouraging, the credit accommo- 
dations have been forthcoming. This 
pattern is likely to continue in the im- 
mediate future. 

— Sells; Altschul 
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Built to Succeed 
with Extra Speed 


Reconnaissance planes — the eyes of modern armies— must, 
above all else, have the ability to fly fast over long distances. 
And here, as in modern planes of all types, ostuco Aircraft 
Tubing plays a vital role by providing greatest strength with 
least possible weight. 

Besides its inherent strength-without-weight characteristics, 
ostuco Aircraft Tubing offers plane builders many other impor- 
tant advantages, such as high adaptability to forming, precise 
accuracy to which it can be machined, and low percentageof rejects. 

The first "Chrome-Moly” ever made for aircraft was an 
ostuco product — and today ostuco Aircraft Tubing is used 
by most plane manufacturers. 

Think how quick deliveries from our supplies of engine, 
mechanical and airframe tubing steels can speed your production 
plans. Stocks are carried in a wide range of sizes, all produced 
to Army, Navy and AMS specifications. Order ostuco Aircraft 
Tubing — and get top-quality and speedy shipments every time. 
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WET VALVE FACE GRINDING MACHINE 


*)t &ui t “Sc Seatf 


NOW: 


Produce finest finish and factory precision because this wet 
grinding machine eliminates heat and distortion. 


FEATURES: Wet Grinding for Valves 15°, 30°, 45°, 50°, 60°, and 75° Angle, 
and with Quick Acting Chuck Capacity H" to inclusive. 


Wet Grinding built in. Reduces wheel 
dressing to a minimum. 

Wet Grinds Valves, Valve Ends, Tappets 
and Rocker Arms. 

Quick Acting Roller Chuck, Cap. 
to %" incl., Valve diameter up to 4". 
Automatic Chuck Stop. 

Rigid grinding head with cage mounted 
precision ball bearings, permanently 
lubricated. 


H H. P. Capacitor start Motor, resilient 
mounted, absorbs vibration. 

Removable coolant tank, for easy clean- 
ing, 3-quart capacity. 

Micrometer graduated feed. 

Micrometer valve end grinding attach- 
ment with indicator gauge-head and Ford 
gauge pilots. 

Beautiful two-tone grey hammertone 
finish. 


Sold only through authorized SIOUX Distributors 


ALBERTSON & CO., INC. 


WOR LD OVER 


sioux cuy, iowa, u. s. a. 
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SALES & SERVICE 


Contest Pits Bonanza vs. Navion 

Two owners in Albuquerque compare takeoff and land- 
ing performance of both craft in actual competition. 


Comparisons are inevitable between 
two airplanes as closely competitive as 
the Beech Bonanza and the Ryan 
Navion in size, capacity, configuration, 
power and price. 

Manufacturers thus far haven't made 
any comparisons in actual competition, 
but a recent contest by owners at Albu- 
querque, N. M., won by the Navion, 
demonstrates the keen interest of the 
plane owners and pilots in takeoff and 

► Industry As Sponsor— Possibility is 
seen that such local contests as the one 
at Kirtland Field, might lead to some- 
form of official industry sponsored four- 
place plane touring contest. Similar 
contests in Europe in the early 1930s 
contributed much to new plane design 
innovations, l'liey were based on land- 
ing and takeoff performance, economy 
of operation and similar practical con- 
siderations. as well as speed. 

By directing design attention to these 
characteristics, competitions should re- 
sult in additional improvements of the 
planes which in turn could stimulate 
currently lagging aircraft sales. 

► Professional Pilots— It is not likely that 
any better short landing and takeoff per- 
formance would often be required than 
that shown by the two competing 
planes at the relatively high altitude 
(5365 ft.) at Albuquerque. Both pilots 
were professionals and no doubt got 
more performance out of the planes 
than the ordinary private or business 
man pilot might get. 

Also in consideration is the fact that 
neither plane carried full load, flic con- 
test being conducted with pilot only in 
each plane, plus full gas load. 

The two planes, as is generally 
known, are both four-place all-metal 
low-wing monoplanes with retractable 
tricycle landing gear, and controllable 
propeller. Both are powered with the 
Continental C-185 engine. Both sell in 
the $10,000 price bracket. 

According to reports received by 
AvtATiOK Week, the Navion made a 
330 ft. takeoff measured frorfi starting 
point, and landed in 348 ft. after com- 
ing in over seven ft. obstacle located 30 
ft. from the end of the runway. Tire 
Bonanza made a 395 ft. takeoff and a 
402 ft. landing under similar con- 


► Wind and Witnesses— Control tower 
records indicated the wind was two 
miles stronger for the Bonanza takeoff 
than at the time of the Navion takeoff 
and was four miles stronger at the 
Bonanza landing than at the Navion 
landing. 

Carl Logan, Leoti, Kail., farm imple- 
ment dealer, and owner of the Navion, 
supplied the performance data and lists 
10 witnesses of the competition in ad- 
dition to two CAA men who watched 

\\ . P. Cutter of Cutter-Carr Flying 
Service, Albuquerque, who piloted the 
Bonanza in the trial, advises Aviation 
W eek that it is impossible to confirm 
the exact figures and wind variation, 
and states he would welcome a com- 
pletely official demonstration of these 
two fine airplanes at any time. 

near the runways, at leas/ near the 
time I took off,” Cutter states. "The 
only CAA employes who could have 
possibly witnessed any takeoffs or land- 
ings while I was flying a Bonanza from 
tlic field would have been the control 
tower operators. They were located one 
half mile from point of takeoff and in 
front so it would have been impossible 
for any of them to judge within several 
hundred feet any difference in takeoff 
distance of planes which might have 
used the field that day.” 

► Navion Two Years Old-Logan states 
that the Navion was piloted by Rein- 
lioldt Deines, operator of Garden City 
(Kan.) Aviation Sales and Service and 
that the plane used. North American 
Navion NC 869811. is approximately 
two years old and has approximately 
1000 hr. flying time. The Bonanza was 
"a fairly new A3 5 model NC number 
unknown." 

"Field elevation was 5365 ft. Both 
planes completely filled with gas. Take- 
off distance measured from starting line. 
Landings measured from seven ft. 
obstacle to stopping point." 

Logan reported that lie had been 
“ribbed" every time he landed at Albu- 
querque “by different ones" that the 
Beech would outperform the Navion on 
takeoff and landing and that the compe- 
tition was arranged to settle the argu- 

An Albuquerque dateline story in 


the San Diego Sun quotes Clinton C. 
Seymour, Albuquerque oil man (named 
as a witness by Logan) as saying that he 
lost $750 in a wager on the contest. 
Seymour is a Bonanza owner. 

A letter from CAA regional office at 
Ft. Worth says the chief airport traffic 
controller at Kirtland Field “informs us 
that a takeoff and landing contest did 
take place at Kirtland Field on Feb. 13, 
1949, between the types of aircraft men- 
tioned . . . However, no control tower 
personnel participated in this contest, 
l ower personnel only observed the con- 
test in their regular line of duty of 
controlling air traffic. The contest was 
conducted at the extreme north end of 
the north-south runway and personnel 
in the tower were in no position to de- 
termine the results of the contest due 
to the distance of approximately one 
mile from the tower to the takeoff and 
landing point . . .” 

Logan lists the following witnesses: 

“CAA men who witnessed from the 
tower were J. L. Allen and David 
Schmuck, both of Kirtland Field. 

"Other witnesses: Pat Kane, fire 
chief of Kirtland Field; Bob Stubble- 
field, chief pilot for Cutter-Carr Flying 
Service; Dan Mueller, El Paso Navion 
dealer; Clinton Seymour. Albuquerque 
oil man; Frank Picricb, secretary to Sey- 
mour; Lowell Brakey. Albuquerque; 
L. R. Crist and John Wheeler, both of 
Garden City. Kan.; Robert Shumaker, 
Wakeeney, Kan., and Logan.” 


Tips on Tires 

The Rubber Manufacturers Assn, re- 
cently made recommendations for 
proper handling of aircraft tires and 
tubes during storage. The following 
procedure will help eliminate conditions 
which may cause rubber deterioration 
during tire storage in airplane factories 
or while they are on aircraft during as- 
sembly, overhaul or modification. 

• Mounted and in storage-Inflate 
until beads are properly seated; reduce 
air pressure to not more than five lb. 
per square inch; keep covered with pa- 
per or canvas to prevent circulation of 
air and access of light. 

• Unmounted and in storage-Keep 
covered with paper or canvas to prevent 
circulation of air and access of light. 

• On aircraft in assembly-Inflate tires 
to pressure required to carry weight of 
unloaded craft; keep tires covered with 
fitted canvas covers to prevent circu- 
lation of air. access of light, and dngnme 
by oil or gasoline. 

• On aircraft in overhaul, modifica- 
tion or storage-Kcep tires inflated to 
correct pressure for imposed load; keep 
covered with fitted canvas covers to 
prevent circulation of air, access of light, 
and damage by oil or gasoline. 
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now approved under AN-F-8b 
for all U. S. Airforce planes 
CHECK THESE FEATURES: 

• Perfect in any spot requiring 
combination of tight closure and 
removable panel. 

• Ideal for cowling, fairing, access 
doors, inspection plates, landing 

• Stays locked under extreme vi- 
bration, yet readily released with 

• Spring action compensates for 
variations in material thicknesses. 

• Valuable safety feature - when 
it’s unlocked, you can see it— stud 
protrudes until locked. 

• Simple, three-piece construc- 
tion-receptacle, stud and pin. 

• Three sizes with a complete range 
of stud types to meet almost every 

Monadnock also manufactures 
SNAP-IT-TRIM and FABRI-LOC 
fabric and insulation retainers, 
Adams-Rite WEDJITS ... has a 
wealth of expeiience in the fasten- 
ing field. We welcome inquiries 
from manufacturers seeking reliable 
development and production 
facilities. 


m 


.ONADNOCK 
ILLS 5 






BRIEFING FOR DEALERS & DISTRIBUTORS 

AIRCRAFT SHIPMENTS-Unofficial reports by principal personal 
aircraft companies on February shipments showed a total of 224 planes 
shipped of which 153 were four-placers and 71 two-placers. Cessna and 
Piper, leaders in the 1948 sales, have their positions reversed thus far in 
1949 shipments. Cessna reported 35 planes delivered in January, and 59 
in February for a total of 94, while Piper reported 48 in January, and 72 in 
February, for a total of 120. 

The purchase of the Stinson Voyager by Piper last fall appears to be 
more and more of an advantage, as 54 of the planes shipped by the Lock 
Haven, Pa., manufacturer in the two months were Stinsons. With an 
official January shipment total of only 1 52 planes for the ten companies 
reporting, this makes a hvo months' total of only 376 planes. 

The first two months of any year are not a good index to annual sales 
for planes as long as the weather factor in lightplane usage remains as 
important as it is today. But the first two months of 1949 give no indi- 
cation that the personal aircraft business is doing even as well as it did 
in 1948. First two months sales for 1948, lowest postwar year so far. 


MORE NAVION BUSINESS USES-As further evidence of the utility 
of today’s four-place planes, Rvan Aeronautical Co. cites sample reports 
from Navion business users: Guntert & Zimmerman. Stockton, Calif., 
hauls heavy machinery parts and mechanics to repair breakdowns, and 
makes the plane double as an executive transport; Hendrix Manufacturing 
Co., Shreveport, world's largest producer of dragline buckets for excavat- 
ing, makes airplane calls on company distributors throughout the 48 states; 
personnel of Mason Awning and Manufacturing Co., Dallas, visits 55 
manufacturing plants under franchise in 44 states; Stoddard Manufactur- 
ing Co., Mason City, Iowa, sells commercial refrigerators, has a sample 
home freezer locker in the Navion’s luggage compartment for demonstra- 
tion purposes. 

NEW' POWERPLANT MANUAL— CAA has announced a new Air- 
craft Powerplant Handbook, replacing the old Civil Aeronautics Bulletin 
No. 28, pilot's powerplant manual, widely used in pilot training before 
and during the war. New edition includes material on turbojet, turbo- 
prop and compound engines, as well as conventional powerplants. 

STOCK OVERHEADS vs. DISCOUNTS-Principal aviation whole- 
salers and distributor houses are making a strong effort to convince some 
of aviation's biggest quantity consumers, such as the airlines, that the 
privilege of buying large quantities of goods at discount direct from the 
manufacturers is not an unmixed blessing. 

In many cases, they assert, even the big consumer can save money and 
avoid tying up his capital in large parts and equipment stocks for a long 
|icriod by making use of the distributors' facilities. Speech made to the 
airline purchasing agents at a meeting in St. Louis sponsored by Air 
Transport Assn., by George W. Jalonick, III, Southwest Airmotive vice 
president, was just' part of a campaign which Aviation Distributors and 
Manufacturers Assn, is conducting. 

SPORTSMAN SHOW RESULTS— Recap of the recent personal 
plane displays by New York area distributors of Beech, Cessna, Piper and 
Ryan at the National Sportsman’s Show in Grand Central Palace, New 
York City, last month, showed the five planes were looked over by nearly 
200,000 sports enthusiasts who visited the show. 

Four bonafide “over-the-counter" sales at the show, and good-sized lists 
of solid prospects, were more tangible evidences that the sports angle of 
personal planes has been perhaps underplayed in the recent effort to stress 
business utility. 

Planes and exhibitors included: Bonanza, shown by Atlantic Aviation 
Corp.: Cessna 170, shown by Personal Aircraft Sales; Piper Clipper and 
Piper Stinson, shown by Safair Flying Service, and Ryan Navion. shown 
by Mallard Air Service. 

-ALEXANDER McSURELY 
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Esso Aviation Products are always of the same 
high quality, wherever they are sold around the 
world. The control of quality starts in the labora- 
tories where 2,000 trained petroleum scientists and 
technicians contribute to the development and test- 
ing of products to meet the specialized needs of 
aviation, and then set up the rigid specifications 
which assure continued quality control. Ceaseless 
testing continues, so that fliers everywhere may be 
assured the name Esso means rigid specifications 
met in every detail. 


Backed by over 40 years of aviation experience 
along the airways of the world, the Esso winged 
oval stands as the symbol of these carefully main- 
tained standards. Both great airlines and private 
owners rely on Esso for quality, dependability and 
service. 




aviation’ 

EssoX^ 

V V PRODUCTS 


ESSO EXPORT CORPORATION, AVIATION DEPARTMENT, 25 BROAD STREET, NEW YORK 4, N. Y. 
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Time Running Out for Feeders 

Five franchises expire this Fall; with traffic not up 
to expectations, CAB takes tliin view on extensions. 


By Charles Adams 

With the death sentence already ap- 
plied to one of their number by a 
tough-minded Civil Aeronautics Board, 
the nation’s feedcrlines have been 
placed on notice that they have com- 
paratively little time remaining to jus- 
tify their claims to a longer Tease on 
life. 

Hampered by lack of capital, poor 
airport and airways facilities, rising costs 
and the difficulty of overcoming cus- 
tomer resistance to short-haul air travel, 
a number of feeders have failed to gen- 
erate the volume of business they had 
optimistically predicted in applying for 
certificates. In several instances, pas- 
senger traffic already has leveled oft at 
a discouragingly low point. 

Last of the short-haul certificates is- 
sued by CAB (to All American Air 
ways) will not expire until January. 
1952. But franchises of five feederlines 
are due to run out this fall— and four 
others terminate during the first half of 

► Program For 1949 Outlined— Within 
the next few weeks, CAB expects to 
offer several short-haul operators five- 
year certificate extensions, with certain 
modifications in the existing route pat- 
terns. Less fortunate feeders will be 
told to show cause why their franchises 
should not be terminated on the pres- 
ently-designated exniration date. 

Similar orders will be issued to other 
short-haul operators throughout the 
year. Treatment accorded each feeder 
will depend upon its individual record 


in developing traffic, prospects for 
future progress, and the ultimate cost 
to the government in supporting the 
operation through mail pay subsidies. 

► Seven Lines Still Inactive— Of the 19 
feeder and approximately 27,000 miles 
of routes authorized by CAB, seven 
systems with over 11,000 route miles 
have never been activated. In addition, 
about 2 500 miles of routes certificated 
to active feeders were not in operation 
by mid-March. 

Short-haul operators which have not 
started any service: Arizona Airways, 
Phoenix: Central Airlines, Oklahoma 
City. Okla.: Iowa Airplane Co., Des 
Moines; Parks Air Lines, East St. Louis, 
111.; Roscoe Turner Aeronautical Corp., 
Indianapolis. Ind.: Southern Airways. 
Birmingham. Ala,; and Wiggins Air- 
ways. Norwood. Mass. CAB has warned 
these carriers that unless operations 
are inaugurated by the end of 1949, the 
franchises will be withdrawn. 

► Florida Airways Decision— First cas- 
ualty in CAB’s reassessment of its post- 
war' feeder experiment was Florida 
Airways, smallest of the short-haul op- 
erators. The Board this month re- 
affirmed its decision of last September 
and refused to extend Florida’s cer- 
tificate beyond Mar. 28. 

“The conclusion is inescapable." 
CAB declared, “that Florida Airways’ 
route is an uneconomical one. No sub- 
stantial increase in non-mail revenues 
can be expected in the reasonably fore- 
seeable future, and further expenditures 
of public funds will not help to de- 
velop it into a route than can be oper- 


ated at a reasonable cost to the govern- 
ment commensurate with the service 
rendered.” 

Comparing Florida Airways with six 
other feeders, CAB found the carrier 
had the lowest revenue passenger and 
mail ton mileages and the least number 
of revenue passengers per station, per 
plane departure, per route mile and 
per revenue plane mile. During the 
first six months of 1948. Florida car- 
ried an average load of 2.07 persons 
on its eight-passenger Beech D-18Cs, 
but this figure dropped to 1.9S during 
the last half of the year. 

► Hi"h Mail Pay Subsidv-Of Florida's 
S759.335 in operating revenue during 
1948. S655.712 was derived from mail 
pay and only S91.27S from passenger 
traffic. Post Office Department pointed 
out that the government paid Florida 
about 30 cents for each air mail letter 
carried an average of 122 miles. This 
com'parcs with a nationwide average pay- 
ment of 6.74 cents for an air mail 
letter carried 1401 miles. 

Post Office said the cost in mail nav 
for Florida’s operation was "out of all 
proportion to the service rendered, and 
reasonably adequate postal service can 
be given all points on the route by other 
available transportation facilities.” CAB 
added there was no evidence that Flor- 
ida Airwavs could make any substantial 
contribution to the national defense 
which would justify its continued ex- 
istence. 

Although Florida, as the smallest 
feeder, carried fewer passengers than 
any other short-haul operator active dur- 
ing all of 1948, its average passenger 
load factor stacked up well against the 
field. From an average of 17.35 per- 
cent in 1947, the company boosted its 
scat occupancy to 25.59 percent in 1948. 

► Load Factors Compared— Bv contrast, 
several other feeders, using larger equip- 
ment, failed to improve their load fac- 
tors in 1948 over 1947. Challenger 
Airlines drooped from 19.50 percent 
in 1947 to 19.53 percent last year; Em- 
pire from 27.74 to 25.25 percent: Pio- 
neer from 32.16 to 30.47 percent; and 
Southwest from 41.43 to 34.37 percent. 
Opening of new links and a shift to 
bigger planes accounted for part of the 
drop in certain cases. 

But the feeders as a whole (with 
more companies in operation) flew 
87.928.000 scheduled revenue passenger 
miles in 1948, an increase of nearly 90 
percent over the 46,418.000 reported 
for 1947. Passengers carried increased 
from 235,585 to 425.695: express ton 
miles from 117.523 to 189,550, freight 
ton miles from 62,039 to 264,794: and 
mail ton miles from 167.564 to 361.984. 

► Trunklines vs. Feeders-Tn aggregate, 
the fcederlines last year flew less than 
2 percent of the revenue passenger miles 
accounted for by the 16 domestic 
trunklines. They flew less than 1 per- 
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cent of the mail ton miles reported by 
the trunklines, yet their mail pay of 

percent of that received by the long-haul 
domestic operators. 

With the aid of higher mail pay, the 
feeders as a group broke even last year. 
Highest net prohts were shown by Em- 
pire ($283,021 ) and Pioneer ($119,532). 
Whether the government will assume 
the cost of liquidating fccdcrlines put 
out of business by CAB has not yet 
been determined. 

Willis Shows Profit 

Bolstered by heavy aircraft mainte- 
nance contracts, Willis Air Service. 
Inc., Tetcrboro, N. J., air freight oper- 
ator, reports a net profit of $41,000 
before taxes on a gross business of 
$1,150,000 for year ending Dec. 31, 
1948. 

With two C-47s serving cities along 
the eastern seaboard from Massachu- 
setts to Florida Willis employs around 
220 employes for both airline and 
maintenance operations and had a total 
gross payroll last year of $720,000. 

Willis Rose Carp., formed on Oct. 
1, 1948 to perform maintenance at New 
York International Airport, represents 
an investment of $101,000 and has been 
designated by Douglas Aircraft Co. as 
as service center for New York area. 

Two Carriers Test 
CAB Skycoach Policy 

Development of skycoach services by 
the certificated domestic airlines is 
reaching a critical stage despite appar- 
ent success of the low-fare flights wher- 
ever they have been permitted to oper- 
ate. 

The Civil Aeronautics Board must 
soon decide whether, for the present, 
scheduled tourist-class service should be 
continued only as a small-scale experi- 
ment or should be allowed to expand 
throughout the nation. Test of Board 
policy is being provided by Capital Air- 
lines and Northwest Airlines, which 
have proposed important extensions of 
their existing skycoach operations. 

► CAB Policy Outlined— In its recently- 
announced economic program for 1949 
(Aviation Week, Mar. 7), CAB said 
that "until a downward trend in airline 
operating costs is apparent, the general 
fare levels should not be adjusted down- 
ward." But it added that exceptions 
should be made for experimental and 
developmental service designed to oper- 
ate at less than normal costs and with 
rates aimed at securing new traffic. 

The Board declared that prompt ac- 
tion is required to explore the possibili- 
ties of additional coach-type service. 
Consequently, it is expediting the U. S.- 
Puerto Rico and U. S.-Alaska route cases 


which include tourist-class service pro- 
posals. And CAB has promised early 
hearings on the need for scheduled 
transcontinental coach service. 

United Air Lines, a bitter foe of 
domestic tourist-class operations since 
their inception last fall, is strongly op- 
posing the new 4-ccnts-a-mile tariffs 
filed by Capital and Northwest. NWA 
wants to start skycoach service between 
New York and Seattle via the Twin 
Cities and other points, on Mar. 24 
with 56 passenger DC-4s. Capital 
wants to extend its low-cost 59-passen- 
ger DC-4 operations to the New York- 
Twin Cities run on Mar. 24 and to 
the Washington-Chicago link Apr. 1 
(Aviation Week, Mar. 7). 

► High Load Factor Reported— Capital 
Airlines President J. H. Carmichael re- 
ported recently that the overall passen- 
ger load factor on his New York-Chicago 
coach service from Nov. 4. when flights 
began, to Mar. 1 was about 77 percent. 
Breakeven point is considered to be 
around 50 percent. 

In the four-month period. Capital 
skycoachcs flew 13,000 passengers on 
the New York-Chicago route, Car- 
michael declared. By comparison, the 
company's full-fare flights handled little 
more than 1000 passengers between the 
same two points during all of 1948. 

Northwest has been operating com- 
bination passenger/cargo DC-4s at sky- 
coach rates on its Seattle-Alaska route 
since January, providing fierce compe- 



R1BS AND CURVES 


This double-decked fuselage, adorned with 
Boeing Stratoeruiseis, is United Air Lines' 

delivery on seven of the 71-ton ships this 
summer. UAL's version of the Stratocruiscr 
will scat 55 passengers and carry 17,000 lb. 
of mail and cargo. Hostesses shown above 
represent, left to right, United, Northwest, 
American Overseas, Pan American, BOAC 
and Scandinavian Airlines System. 
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tition for the many nonschedulcd car- 
riers on the route. NWA says that be- 
cause of the success of the four-times 
weekly Seattle-Anchorage skycoach serv- 
ice it has asked CAB to authorize 
similar low-fare flights between the Twin 
Cities and Alaska via Edmonton, 
Canada, starting Apr. 25. 

The $97 New York-Seattle skycoach 
fare proposed by Northwest would per- 
mit that carrier to undercut the $99 
rate being offered by a number of trans- 
continental nonscheduled operators. 
Planes would take off from both New 
York and Seattle about midnight. 

► TWA Announces Results — Mean- 
while. TWA has reported that its first 
tourist-class operation, inaugurated early 
in February between Kansas City and 
Los Angeles, has proved a "roaring suc- 
cess.” During the first 30 days of the 
experiment, TWA's 24-passenger DC-3 
skycoaches averaged 1 3.3 passengers per 
mile, compared with 6.7 on TWA's 
other DC-3 flights west of Kansas City 
during February. 

TWA’s sales research department 
states that insofar as it can determine, 
the skycoach passengers were not ob- 
tained at the expense of other equip- 
ment operated over the same route. To 
date, eastbound traffic has been con- 
siderably better than westbound. 

Latest scheduled domestic skycoach 
operation was started early this month 
by Mid-Continent Airlines between 
Kansas City and Minneapolis/St. Paul 
via Omaha and other points. As in the 
case of similar tourist-class services, fares 
average around four cents a mile (about 
one-third less than first-class rates). 
MCA's northbound flight leaves Kansas 
City at 1 am., and the southbound de- 
parture from the Twin Cities is at 1:15 

► Suspension Requested— United Air 
Lines has asked CAB to suspend, pend- 
ing an investigation, the new skycoach 
proposals of Northwest and Capital. It 
argues that four cents a mile rates are 
unreasonably low, being considerably 
under first-class rail fares and, in some 
instances, less than rail coach fares. 

UAL said it can already trace di- 
version of its traffic because of Capital’s 
New York-Chicago skycoach operation. 
Experience to date does not indicate 
Capital's low-fare flights have developed 
much new traffic, and there are indi- 
cations that Capital’s skycoach load fac- 
tors have fallen off substantially since 
the holiday season. United told fcAB. 

According to United, Capital’s pro- 
posed new skycoach rates go as low as 
3.8 cents a mile, and in some instances 
are 40 percent below the existing first- 
class air fares. Northwest's proposed 
new tourist fares represent a cut of up to 
44 percent between certain points on 
the transcontinental route, UAL as- 
serted. "If CAB desires to conduct fur- 
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Here is a Mounting System which 
sets new standards of performance, 
durability, and load-tolerance. Based 
on the Robinson Vibrashock prin- 
ciple, already considered outstand- 
ing in the field, this System is cush- 
ioned with “MET-L-FLEX’-a new, 
all-steel resilient material developed 
for Robinson Mounts. 

Met-L-Flex is unaffected by tem- 
perature. It will not corrode or de- 
teriorate. The cushions are inher- 
ently damped, regardless of altitude. 


Write today for detailed literature and performance curves l 


... a new, stainless 
steel resilient cushion 
that outperforms 
rubber or springs 

The System may be under- or over- 
loaded by as much as 35% and still 
exceed vibration isolation specifica- 
tions. And because Met-L-Flex 
offers increasing resistance as load 
is applied, the System provides a 
high degree of shock absorption. 

Vibrashock Mounting Systems 
with Met-L-Flex are available in 
standard Form Factors and designs 
for special applications. See how 
completely they can answer your 
vibration control problems. 


Consider These Remarkable Advantages of 
Vibrashock Mounting Systems Using "MET-L-FLEX" 

I. INHERENTLY DAMPED - Cushion 
structure provides high damping 
action, independent of altitude. 

I. LOAD-TOLERANT —Performance 
maintained under wide ranee of 
loading. 

7-Not subject to aging, or 


as vibration isolation. 

1. UNAFFECTED BY TEMPERATURE - 

Performance is uniform under tem- 
perature extremes. 

T RESISTANT-Less subject to 
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Money Saver 

Gander CCA installation 
helps overseas carriers 
cut operating costs. 

Ground Controlled Approach instal- 
lations are helping Pan American Air- 
ways and other overseas carriers achieve 
substantial operating economics at Gan- 
der, Newfoundland, hub of North 
Atlantic air travel. 

In an attempt to determine time re- 

?uired for a GCA talk-down landing, 
AA recently ran a two week-survey 
comparing radar approaches with the 
standard instrument approaches previ- 
ously used exclusively. Under bad 
weather conditions-cciling less than 
1000 ft. and visibility under two miles 
-GCA letdowns were found to be con- 
suming eight minutes less time than 
instrument landings. 

GCA approaches averaged 12 min- 
utes each, and instrument approaches 
20 minutes. Both were timed from a 
point 15 miles from the field until 
touchdown. 

► Savings Estimated— PAA figures op- 
erating cost for each minute of flight 
with a Constellation is about S5. Thus 
each GCA landing results in an average 
saving of S40. 


Pan American pointed out that the 
survey time for all instrument ap- 
proaches includes only those in which 
no other flights were in the area. This 
eliminates entirely the time required in 
holding over the field waiting for earlier 
arrivals to land. 

Arrival of five flights over Gander 
Airport within a short period of time 
is not uncommon. Thus, PAA states, 
it would be about 100 minutes before 
the plane which is No. 5 in the stack 
could come in for a landing under in- 
strument conditions. GCA, on the 
other hand, could bring No. 5 down 
in 60 minutes— a saving of 40 minutes 
or S200 on that plane alone. 

► Fewer Schedules Disrupted-Omitted 
in Pan American’s time-cost survey was 
an estimate of the money GCA saved 
by landing planes that otherwise would 
have been diverted to alternate airports. 
That alone would result in considerable 
expense, with disrupted schedules and 
expensive transfer of passengers and 

' As indication of the use GCA re- 
ceives at busy Gander Airport, Pan 
American noted that 5500 radar land- 
ings took place at the field during 1948. 
Of these, 1451 occurred when ceiling 
was under 1000 ft. and visibility less 
then two miles. The other GCA let- 
downs were considered as practice or 
training. All were without incident, 
according to PAA. 



Airline Safety 

The U. S. scheduled airline industry 
continued to sport a top-notch safety 
record as it moved out of the critical 
winter season. 

As of Mar. 12: 

U. S. feederlines had no fatal acci- 
dents since the first short-haul carrier 
started its operational service in August, 
1945. 

U. S. overseas flag lines had no fatal 
accidents since the Pan American Air- 
ways Constellation mishap which oc- 
curred at Shannon, Eire, Airport on 
Apr. 1 5, 1948. 

U. S. domestic trunklines had no 
fatal accidents since the Northwest Air- 
lines mishap at Winona, Minn., on 
Aug. 29. 1948. 

American Airlines, largest domestic 
trunk operator, on Mar. 4, 1949 com- 
pleted three full years without a passen- 
ger fatality. 

During the period it flew eight mil- 
lion passengers 4,154,637,050 revenue 
passenger miles— equal to moving the 
entire population of New York City 
to the city of Detroit. 

C. R. Smith. AA president, described 
his company's record as "unparalleled 
in the history of aviation." Several 
small U. S. carriers have either unblem- 
ished safety records since institution of 
sendee or clean records dating back as 
far as 20 years. 



MANAGEMENT CHAT 


TWA’s problems, under discussion by Ralph 
S. Damon, left, new president, and Warren 
Lee Pierson, board chairman, have been 
eased considerably by CAB's recent decision 
offering the carrier $2,748,000 in retroac- 
tive domestic mail pay (Aviation Week, 
Mar. 7). Damon commented: "We can 
only look upon this decision as a help in 
getting us on our feet, where we can fight 
onr own battles.” Pierson praised the mail 
pay order as "a constructive step.” 
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SHORTLINES 


► Alaska Airlines— Preliminary investi- 
gation of a DC-3 accident Jan. 20 near 
Homer, Alaska, in which five persons 
were killed, disclosed that the plane 
hit 2800 ft. up on a 3100 ft. hill while 
in nearly level flight with normal op- 
erating power. No indication of power- 
plant malfunctioning or structural fail- 
ure prior to impact has been found, 
nor was there evidence of ice on the 
plane’s surfaces. Weather at the time 
of accident was clear. Mishap occurred 
at night at a point nine miles from the 
center line of the unliglited airway. 

► American— Plans to extend its family 
fare tariff from Mar. 31 to June 30. 
AA first introduced the low-cost first- 
of-the-week fares last Sept. 14 and has 
termed the move ‘‘an unqualified suc- 
cess.” Sixteen other carriers which fol- 
lowed American in adopting the family 
fare plan also intend to continue their 
tariffs through June 30. They are: 
Braniff, Capital, Challenger, Continen- 
tal, Empire, Monarch, Mid-Continent, 
Northeast. Northwest, Piedmont. Pio- 
neer, Robinson, Southwest, TWA, 
United and Western. 

► Canadian Pacific Air Lines— Has 
leased 20 acres at Sea Island Airport, 
Vancouver, as main maintenance and 
repair depot for CPA’s projected trans- 
pacific operations to the Orient, Aus- 
tralia and New Zealand (Aviation 
Week, Mar. 14). Site taken over under 
a 20-year contract contains the facili- 
ties used by Boeing Aircraft of Canada 
to build Catalina flying boats and B-29 
subassemblies during the war. Purchase 
cost of the hangar plus cost of renova- 
tion will be about 5500,000. When in 
full operation, CPA’s new Vancouver 
depot will employ about 1 000 persons. 

► Eastern— Has asked CAB for an ex- 
emption permitting immediate trans- 
continental service by EAL from the 
South and Southeast to San Francisco. 
Los Angeles and San Diego via El 
Paso, Phoenix. Tucson and other 
points. Eastern said it is able to com- 
mence flights over the route "at once”. 

► Northeast— CAB has turned down the 
carrier's request to establish, on loss 
than regular 3-dav notice, tariffs pro- 
viding for a one-third fare reduction on 
unreserved seats sold for flights be- 
tween consecutive stops on NEA's sys- 
tem. Under the plan (Aviation Week, 
Feb. 14), “go-show” passengers could 
travel on NEA at nearly ground trans- 
portation rates. 

► Northwest- W. F. Richmond has 
been appointed system chief pilot re- 
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COMFORT + FLEXIBILITY S 

PAYLOAD 


The PAYLOAD ER seat offers the 

ger Comfort - And can be folded 
against fuselage wall in just 10 
seconds to make valuable space 
available for profitable cargo. 
Our engineers are at your service 
for all your seating problems. 


MIAMI, FLORIDA SALES OFFICE: ONE WALL ST., N. Y. C. 

MANUFACTURERS PAVLOADER AIRCRAFT SEATS 
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SEARCHLIGHT SECTION <© 


DC-3 21-PASSENGER AIRPLANES 

bright GR-1820- 


J 8,500- 


• Equipped with 
G-102 Engines. 

• Recently remoy. 


and op ^ Airframe and en ines a roach 

(plus 2X Soles Tox) , ng overhau |. 

"AS IS" MUNICIPAL AIRPORT, TULSA, OKLAHOMA 


AMERICAN AIRLINES, INC. 

t-02 Ditmors Boulevard, Astoria, Long Island, N. 
(Telephone RAvenswood 8-1000) 


Lockheed "12-A" Executive Airplane 


Where to Buy 


COLLISION! 


>1 


Private Plane 
Position Light Flasher 




DE HAVILLAND MOSQUITO 

MARK 20 


PALM SPRINGS A 


FOR SALE 

1 C46A 

(Late Model I Unlicensed 

1 C46D 

Unlicensed 

2 ELECTRA'S 

10 passenger 

2 LODESTARS 

14 passenger 

Inter American Sales & Services, Ir 


ENGINEERS 

Expanding Engineering Depart- 
ment of North American Avia- 
tion, Inc., needs qualified 

AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 
AIRCRAFT DESIGNERS 

and specialists in all phases of 
aircraft engineering, for work 
on military projects. Please in- 
clude summary of experience in 
reply. 

Engineering, Personnel Office 

NORTH AMERICAN AVIATION, Inc. 


PBY-5A CATALINA 


amphibious Hying 
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SURPLUS AIRCRAFT COMPONENTS 
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a 


market prediction 


of importance 


to operators requiring the 
Pratt & Whitney R-1830-92... 


The prediction Is for the prices of surplus zero time R-1830 model engines to continue 
their present upward trend until they level off slightly below the cost of 
commercial overhaul ■ Several factors are making this ascending market inevitable. 

The first is an increasing amount of expensive re-work caused by advancing 
corrosion in most eighteen- thirty surplus engines, the second is the increasing 
scarcity of surplus engines on the open market, and the third is the accumulation 
of very substantial blocks of the remaining engines by groups who are well 
aware of the present market tendency, and who, in many cases have been waiting for 
this time with the intention of "cashing in" on their holdings. The prices of 
most suppliers have already spiraled up from the seventeen-hundred dollar level to 
32,000, and in some cases prices have gone as high as $2500. As these prices 
continue to climb they are releasing the competitive pressure which low-cost surplus 
engines have exerted to keep commercial overhaul prices low, and these in turn 
may climb. If this occurs the whole engine market will not stabilize until operators 
demonstrate what they can, and what they cannot pay for R-1830-92 engines. 

If international tensions and the still present undercurrent fear of war perceptibly 
weaken it may be expected that a substantial number of .zero-time engines will be 
released by the U. S. Armed Forces, in which case it may prove possible for this 
company to continue supplying its customers with converted R-1830-92 engines at its 
present price. But currently the fact is that the supply of 1830 model engines which 
can be economically converted and passed on to customers at reasonable prices is 
rapidly becoming undependable. Because of this, Steward-Davis is convinced 
that the only wav to guarantee the DC-3 and C-47 operators of the world a fine 
engine at a fair price is to supply an engine not subject to the inflationary 
surplus market. 

To do this, Steward-Davis is now completing the enlargement of its shops and the 
final planning of a production overhaul program based on its more than two years 
specialization on Pratt & Whitney R-1830-92 engines. These shops and this program 
will be geared to deliver a production model R-1830-92 Commercial overhaul at 
the lowest price consistent with the fact that safety and dependability are the 
pre-eminent criteria for any aircraft engine regardless of price. 

The price of the Steward-Davis R-1830-92 production overhaul will be $22 95 plus 
your run-out engine, and it will be warranted for 600 hours. Orders will be accepted 
for delivery beginning May 1st. One year contracts are available at discount 
rates to Operators wishing to plan future operations on this fine engine. 


*This company is still producing the Steward-Davis R-1830-92 Conversion 
at $1795 exchange and will continue to supply this warranted conversion to its customers whenever 
possible; but only when, as now, it can safely offer its customers 

an R-1880-92 Conversion at a very substantial savings in comparison 
with the cost of newly major overhauled R-1830-92 engines. 

13501 S. WESTERN • GAR n c N A, CALIFORNIA, U.S.A, • CABLE: STEDAV 


STEWARD • DAVIS 
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STRICTLY PERSONAL 

Louise Tliaden writes from her home in Roanoke, Va„ that she is a "Strictly Personal" 
tan. She contributes to today's column. Louise has been living since 1927. she won the 
women’s air derby from Santa Monica to Cleveland in 1929, flic Bendix trophy race between 
New York and Los Angeles in 1936, and she set up a series of altitude, endurance and speed 
records. 7n 1938 she wrote a booh, "High, Wide and brightened." Her contribution fol- 
lows: 

I REMEMBER WHEN- 

► Slim Lindbergh, then technical adviser to TWA, nearly drove the pilots crazy 
with his practical jokes. One was running up and down the aisle of the Ford, 
while in night, with a heavy suitcase in each hand. 

► We were working like mad around the clock trying to get Ernie Smith and 
Emory Bronte off on the first flight to Honolulu in one of the first Travel Air 
cabin jobs before Maitland and Hcgenberger could get away in the Army's tri- 
motored Fokker. The Fokker, with the whole Air Corps behind it. won by a 
couple of hours. The Travel Air was so overloaded it took four of us on a side, 
pushing, to get it started rolling down to runway at Oakland Airport. 

► The Department of Commerce stepped in and we had to quit using fence wire 
for emergency field repairs. 

► Amelia Earhart drove from New York to Los Angeles to see what the country’ 
looked like from the ground. 

► On the 79 Powder Puff Derby, Ruth Elder, flying a red airplane, lost her map 
in flight, landed in a pasture on which cattle were grazing, and praved thev were 
ALL cows. 

► And Will Rogers wrote in his column “They have those poor female pilots land- 
ing at every buffalo wallow between Los Angeles and Cleveland with a Chamber 
of Commerce who’ll put up a hot dog sandwich.” 

► We'd take in S900 every Sunday at San Francisco with one airplane hauling short 
hop passengers, two at a time, at SI 0 a throw. 

► Pacific Air Transport (Seattlc-San Diego) decided the mail must go through in 
bad weather too, but stopped the practice when the pilots consistently broke 
through in every attitude except right side up. and occasionally with zero altitude. 

► We had never heard about carburetors icing up and the engines kept on running 

► You couldn't possibly fly without a leather jacket, riding breeches, and helmet. 
Phoebe Omlic tried not doing it on the 79 Derby and had to borrow helmet and 
goggles so the guards would let her on the field and into her Monocoupe. 

► It was possible to fly long X-C's without benefit of compass, it being fancy extra 
equipment. (Standard equipment consisting of oil pressure and water temperature 
gauges and tachometer— usually war surplus). 

► There was never any difficulty getting a ride into town from the airport and. if 
you were itinerant, a ride back out again. 

Yours for growing old gracefully. Louise Tha den 


ALL ABOUT THE BOB SIX OIL DEAL-More than one airline president 
lifted a skeptical eyebrow when Continental Air Lines filed application to serve 
Casper, Thennopolis and Cheyenne, Wyo., recently. By sheer chance Conti- 
nental's president. Bob Six, heads an oil syndicate nearby in that state’s Skull 
Creek field. The syndicate hit pay dirt too, in liquid form. Some time ago when 
we were visiting Six at Denver he confided he had joined forces with CAL veteran 
pilot A1 Goodwin in exploring the field. Others among the airlines refused to go 
into the deal with Six, so Bob wound up with Hollywood people like Frank Sinatra. 
Johnny Meyers, Director Mervyn Lcrov. The wells blew in like a Texas sand- 
storm, but with plenty of oil, too. 


NONE FASTER, NONE FINER— Delta’s Chicago office heard that the Jack- 
sonville reservations crew was creating a fine public impression by answering the 
phone, “Good afternoon, Delta Air Lines, none faster, none finer, to and through 
the South.” Chicago memorized a similar line and everybody had it down pat in 
no time until Jane Wilson broke up the office one day by answering the phone 
with "Miss Wilson, none faster, none finer. . . .” r. h. \v. 


WHAT'S NEW 


New Literature 

"How to Select Flexible Waveguide 
Assemblies,” a four-page book on three 
types of flexible waveguide construc- 
tions and their uses, applications and 
characteristics, available from Techni- 
craft Laboratories, Inc., Thomaston- 
Waterbury Road, Thomaston, Conn. 

"Hydraulic Surface Grinders,” an il- 
lustrated catalog of specifications and 
photos of machines for toolroom, pro- 
duction, plunge grinding and “hand 
grinding." available upon request to- 
The DoALL Co., Des Plaines, 111. 

“Metal Quality,” a 60-page booklet 
describing and illustrating the develop- 
ment of metal quality progressively 
throughout hot working conditions, 
available upon request to the Drop 
Forging Assn., 605 Hanna Bldg., Cleve- 
land 15, Ohio. 

“Ccrro Alloys,” data sheets on prod- 
ucts of the Cerro de Pasco Copper 
Corp. Available, with binder for the- 
sheets, from Cerro de Pasco Copper 
Corp.. 40 Wall St., New York 5, N. Y. 

"Agnew Resistance Heaters,” a four- 
page catalog describing resistance heat- 
ers for annealing and other low temper- 
ature operations. Available upon request 
to the Agnew Electric Co.. Milford. 
Mich. 

"Catalog.” describing high and losv 
pressure equipment for all common 
gaseous fuels, including engineering 
data section on furnace design and he3t 
incut requirement calculations. Avail- 
able noon request to Surface Combus- 
tion Corp., Toledo 1. Ohio. 

“Welcome Aboard.” a 44-pagc pam- 
phlet designed to acquaint new passen- 
gers with service available in flight, 
inform them about procedures and 
terminology of air transportation. Avail- 
able upon request to R. E. S. Deichler. 
vice president-sales, American Airlines. 
100 F. 42 St.. New York 17. N. Y. 

"Aircraft Powcrplant Handbook,” 
latest Civil Aeronautics Administration 
technical manual, available from Super- 
intendent of Documents. Washington. 
D. C.. price $1.25. 

"Double Circle Tools,” an S-page 
circular illustrating miscellaneous tools, 
available from Chicago Latrobe. 411 
West Ontario St., Chicago 10, 111. 

“Groundlight on New Zealand,” 
fourth in a scries of books for business- 
men produced by British Overseas Air- 
wavs Corp.. presenting the country’s: 
potential as an export market. Available 
upon request to Publicity Assistant, 
BOAC. Airways Terminal, Buckingham 
Palace Road, London, S.W. 1. Price 
2/6d per copy, or 2/9d by post. 
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EDITORIAL 


Kill the B-36 Rumors! 


If you think the current fracas over the B-36 is a commo- 
tion, you are wrong. You have not seen anything yet. This 
fabulous super-bomber has been in the news five years or 
more. Now, almost overnight, it has been proclaimed the 
No. 1 airplane of the world's greatest air power. 

If Air Force tests indicating the big ship's advantages 
under combat conditions arc accurate, vitally important 
decisions are necessary, not only for the Air Force, but for 
the Navy, and for the entire National Military Establishment. 

But before the Air Force can sell its case to the public 
there will be a severe storm, we fear, unless proper steps arc 
taken to ward it off. The signals are unmistakable. In coming 
weeks the B-36 will undergo the most searching public exami- 
nation ever given any single aircraft type. And rightly so. 
But we hope that both Consolidated-Vultee and Secretary 
Symington are prepared for what may develop into a brutal 
knock-down-and-drag-out free-for-all in the press. 

The stakes could hardly be greater — the national welfare. 
Like most aviation topics, the subject will be popular with 
the public and no details will remain unprinted. We only 
hope — if the fight is not staved off — that it will be clean. But 
we fear accuracy and fairness may be jettisoned in the heat 
of battle. If the controversy cannot be avoided, you can be 
sure of one thing, however — the American public in its own 
good sense will detect the truth and demand the right 
decision when all sides have had their say. 

Before the Air Force is tempted to issue any questionable 
data about the B-36 to the public, under stress of a bitter 
conflict, it is to be hoped they will heed the importance of 
one fact, and seize the initiative toward dissipating one 
particular tiny cloud of doubt that is in the sky already, 
before it grows into a hurricane. Because the fact is that 
there is a small but talented group of aeronautical engineers 
who are convinced — rightly or wrongly — that the giant 
bomber cannot do what the Air Force has said it can do. 

Aviation Week has told vou recently that the Air Force 
now plans an extensive development program on the B-36, 
including the application of turbojet and turboprop engines, 
swept wings, etc., that ultimately will place it in the 500 
mph. speed category at 50,000 ft. We told you that with its 
four jet engines it will have a top speed "of 435 mph. at 

35.000 ft. These data were obtained from reliable sources 
and checked with the proper authorities, thereby making the 
information as authoritative as is possible for us to gather. 

But there are experienced aeronautical engineers who say 
that the B-36 does not obtain the performance currently 
credited to it by its builders and the Air Force. And they 
add that in their opinion the B-36 can never attain the 
figures now anticipated by the development program. They 
tell us in its present configuration it does not exceed the 
following performance: top speed, 350-360 mph.; ceiling 

38.000 ft.; range 8000 miles under combat conditions. The 
unanimity of these figures alone warrants their presentation, 
for they are the calculated performance of not one engineer, 
but a group of the most respected engineers in the field. 

Something is wrong here. We have enough respect for the 
technical engineering talent of the industry to believe that 
they have arrived at their estimated performances figures 
honestly and on the basis of the best information available. 
On the other hand, we have learned to accept the "official” 
figures of the armed sen-ices. 


Thus, an impasse suggests that cither all of the tried-and- 
proved performance reduction formulas and methods arc- 
wrong or Convair and Air Force engineers have discovered 
some new design principle that puts the lie to the tech- 
niques used by other manufacturers. 

If this latter is so, we believe all our engineers should 
have this information as a national asset so that their data 
can be brought up to date and the benefits of this new 
technique made available throughout the country — on a 
confidential basis, if need be. 

But if, on the other hand, these engineers are correct, 
then obviously a great wrong is likely to be committed. 

It is becoming clear that the Air Force intends ultimately 
to spend several billions of dollars on this project. If the 
performance anticipated by the Air Force is realized, then 
we commend them on a great technical triumph that con- 
founded the best engineers of the day. 

But if the B-36 does not complete the mission for which 
it is designed in time of war, assuredly a national peril could 
arise. No matter how many billions we invest in a weapon, 
if it falls short of its mark at the critical time, that money 
has been wasted and we would have been far wiser to invest 
in something else, such as a bomber that would do a job 
perhaps less spectacular than that now claimed for the B-36. 

Aviation Week does not hereby declare itself anti-B-36 
or anti-Convair or anti-Air Force. But it is pro-aviation to 
the hilt. We are convinced that there is a distrust of the 
B-36 among competent engineers in the business. We arc 
furthermore convinced that this distrust cuts across indi- 
vidual company competitive emotions. We accuse no one. 
We support neither the engineers nor the Air Force on this 
subject at this point. But the fact that this distrust exists 
should be pointed out publicly, the sooner the better for all 
concerned. And it is impossible to keep such things below 
the surface. Rumors rise from such sources. Get the subject 
into the open. Meet the distrust and eliminate it. 

What to do? Well, there arc men and unemotional test 
equipment qualified to resolve the dispute. Before we spend 
another dollar, why not ascertain the exact and detailed 
performance of the B-36? Assemble a neutral group whose 
qualifications will satisfy all concerned. Put the big ship 
through a thorough-going flight-test program. The results 
need not be made public but the Secretary of the Air Force 
and the Secretary of Defense should get the facts. 

Once such' results are compiled and all interested parties 
are appraised, there could be no foundation for rumor, no 
question of whether to forge full speed ahead on develop- 
ment or abandonment, no likelihood of Congressional inves- 
tigations. 

Certainly, such a program would be inexpensive, take 
only a few weeks, and resolve for all time the bitter debate 
that will undoubtedly build up from here on. Such a debate 
will be harmful to the armed sen-ices, to aviation, and to the 
country. 

The Air Force should welcome such a test, for Secretarv 
Symington has intimated a keen desire to kill a deadlv 
whispering campaign against our No. 1 strategic weapon. 
We are in full accord with his desire in the matter. Let's 
kill the rumors now. let’s kill the controversy before it reallv 
gets undenvav. If we don’t kill it now, the battle mav get 
out of control completely. ROBERT H. WOOD 
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Airlines fly on ^ 


made in the air . . . anti good ground- 
work in the factories and in l he 
hangars means more time between 
overhauls, less lime on the ground. 
>r It’s the maintenance man’s gootl 
groundwork in the hangar that keeps 
the airliner tuned up to take off on 
schedule ... and Sperry’s good 
groundwork in the laboratory and in 
die factory helps him do his job even 
better and quicker. 

Every piece of Sperry aero- 
nautical equipment is engineered and 
manufactured to give the maximum 
of trouble-free hours in the air . . . 
and for easy accessibility and serv- 
icing on the ground at the regular 



needed. Most of these men are grad- 
uate engineers. Their main job is to 
help the customer by making sure 

installation give him the best pos- 
sible sen-ice. 

lx Meanwhile, Sperry research and 
engineering look to their Field Sen-- 
ice Engineers and the many Sperry- 
trained maintenance men among its 
customers for die vital performance 
data that help Sperry build new and 
better aids for aviation. 


SPERRY GYROSCOPE COMPANY 

DIVISION OF THE SPERRY CORPORATION • GREAT NECK, N.Y. 



These businesses reached new sales 

... with company-owned Bonanzas 


“We sell real estate all over Florida, 
says B. L. Mitchell of the Keyes Com- 
pany, Miami. “We think using our 
4-place Bonanza has added several mil- 
lion dollars to sales volume. Recently, 


two prospects wanted to make a good 
property investment. We flew them in 
comfort 250 miles to inspect a desir- 
able site, and they bought. No waste 
time for them— profit for us.” 



"i personally supervise scattered con- 
struction projects,” says W. H. Koenig, 
Chicago general contractor, "and can’t af- 
ford to wait on transportation schedules. 
With my Bonanza, my workday on projects 
several hundred miles distant is no longer 
than spent on local jobs. It’s important to 
a family man to make it home for dinner, 
and now it’s always possible.” 


Apply Bonanza Transportation to y our business 

Company ownership of this fast, quiet plane turns travel 
days into travel hours — time saved you can put to profitable 
use. Investigate! A note on your company letterhead will 
bring an informative 60-page brochure on "The Air Fleet of 
American Business.” Write today to Beech Aircraft Cor- 
poration, Wichita, Kansas, U.S.A. 



,c Our Bonanza long ago paid for it- 
self in executive time saved alone. 
Much additional business has been 
gained through a sales force that 
'flies’,” says George Lee, president of 
Red Devil Tools, Irvington, NJ. We 
keep in personal touch with distant 
factories and markets, now that travel 
time is cut two-thirds— by Bonanza. 
Pennies-per-mile operating cost! 


Top speed, 184 mph 
Cruising speed, 170 mph 
Range, 750 miles 


BEECHCRAFT 

ON/SNX/V 





BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 


